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CONTRIBUTIOM  TO  THE  DOCTRIME  GOVERNING  HOSPITALIZATION 
IN  NATIONWIDE  DEFENSIVE  WARFARE 
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Factors  exerting  an  essential  effect  on  the  dijnensions, 
structure  and  ten'itorial  placement  of  the  hospital  net- 
work under  the  conditions  of  a nationv.d.de  defensive  war 
are  discussed.  Types  of  hospital  institutions  are  pro- 
posed. There  is  a prono’-incsd  need  for  wartime  hospital- 
ization iwllcy  to  he  defined  in  peacetime  because  of  the 
inevitability  of  considerable  restrictions  in  quotas  and 
standards  of  the  hospital  service.  The  ai'ticle  presents 
certain  problems  and  solutions  regarding  the  movement  and 
housing  of  liospital  institutions  in  wartime  and  also 
views  and  special  procedures  regarding  protection  of  hos- 
pitalized members  of  the  anuod  forces  and  in  connection 
wltli  the  functioning  of  the  hospital  service  on  portions 
of  tei'ritory  temporarily  occupied  hy  the  aggressor. 

Criteria  of  the  Dimensions  and  Teridtorial  Distribution  of  the  Hospital 
Network 

The  basic  problems  standing  in  the  way  of  working  out  a system  of 
hospitalization  and  of  establishing  a hospital  service  under  the  conditions 
of  nalionwide  defense  arise,  first,  fi*om  the  necessity  fox'  a oonsidei’able 
enlai’geaient  of  hospital  capacity  and  the  maintaining  of  acceptable  stand- 
ards of  treatment  and  care  and  adaptation  of  the  stiucture  of  the  hospitaH. 
network  to  the  population's  wartime  pathology,  second,  from  the  position 
and  requirement  that  all  major  fomiis  of  hospital  treatment  always  be  avail- 
able to  the  population  and  tlie  armed  forces  on  all  portions  of  the  terri- 
tory thanlcs  to  appx’opriate  geographic  distribution  of  hospital  facilities, 
and  -tliird,  from  the  special  circumstances  of  hospitalizatj.on  of  members  of 
the  armed  forces. 
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The  abbeitHyb  to  fMx  the  .s;ly.e  of  the  inilituiy  hoapital  netiTOrk  Tri  th 
I'er.pect  to  hospltali^iatlon  erl'tei'ia  that  apply  in  peaeethne  vould  result 
in  an  enomous  enlaa'geiueiit  of  hospital  capacity,  but  since  there  is  no 
possibility  whatever  of  increasing  professiona],  medical,  forces  as  well,  a 
drastic  degradation  of  all  standai'ds  of  hospital  care  and  treatment  would 
inevitably  ensue.  It  is  therefore  necessary  to  raalce  certain  changes  in 
standards  applied  to  hospitalization,  and  those  changes  essentially  come 
dowti  to  making  critexla  stricter,  that  is,  to  narx’owlng  the  indications  of 
hospitalization  and  to  bringing  the  standard  of  the  hospital  service  into 
line  w.lth  the  real  capabilities  of  the  health  service. 

We  are  dealing,  then,  with  the  necft.';sity  of  restrictions  in  the  do- 
main of  hospital  treatment,  restrictions  which  are  customary  practice  in 
wartime  and  oi’e  ImplQiiented  in  varioxis  forms,  such  as  the  following:  post- 
ponement of  the  aospitolizabion  of  the  chronically  ill,  reduction  of  the 
thne  of  hospital  treatment,  stronger  orientation  toward  outpatient  treat- 
ment, ebc.  Analogous  tendencies  and  procedures  ax’S  manifesting  themselves 
with  Increasiiig  strength  even  today  in  peacetime,  and  ceitain  stvidies  show 
that  cexlain  categories  of  patients  occupying  50  percent  or  even  more  of 
hospital  capacity  could  be  successfully  cai'ed  for  in  a system  of  out-of- 
liospital  service,  tlu'ough  outpatient  treatment  and  home  care  [6],  In  view 
of  the  great  hiunan  casualties  in  a possible  war,  such  a course  would  have 
to  be  given  exceptional  eiirohasis  in  policy  govei'ning  hospitalizablon,  con- 
sidexaibly  more  px’obaoly  than  ever  before  in  previous  wars.  This  iuaites  a 
vrell  organized  service  for  liome  tx’eatment  axxd  care  and  a solid  medical  vis- 
iting seiv.i.ce  have  easentia.1  importjmce,  and  compi’ehensSve  preparations  in 
that  direction  are  decisive  to  success  of  this  concept  of  tr’eaiment. 

Therefore  i1;  follows  that  one  of  the  things  that  comes  before  the 
dimensions  of  wartime  liospital  capacity  are  determined  is  th<'  definition 
of  ^^artime  critex'la  of  hospj,ta.'l,izutlon.  Medi.cal  expex'ts  in  various  fj.elds 
shou3.d  conuiiit  themselvos  to  IMs  task.  Once  we  have  these  ci'iteria  and  an 
estimate  of  the  number  of  injux*ed  and  sick,  it  is  possible  to  exandne  and 
compute  the  necessaxy  ndniimun  of  hospital,  caixacity.  A cauparison  of  the 
capacity  determined  in  tills  way  vdth  avai.lable  personnel  and  funds  makes 
it  possible  to  detemiine  the  wartime  standard  levels  of  sexvi.ee  of  the  hos- 
pital sexv;i.ce  and  the  standards  bhat  can  be  acldeved  in  hospital  tx'catment. 

Starting  fi-om  the  x'ealist.i.c  assumpti.on  that  even  after  majoxx  re- 
strictions in  indications  of  hospitalization  wax’t;bnc  liospital  capacity  will 
have  to  be  considerably  lorgei’  than  peacetime  capacity,  it  is  obvious  that 
quotas  concex'iiing  persoxuiol  and  equipment  (wartime  fonnations)  and  conse- 
quently standard  treatment  and  cajxe  must  be  adapted  to  tdiese  circumstances 
and  must  undex’go  cox're spending  x’ostx'ictions.  But  this  adaptation  and  those 
ros'bx’ictions  must  not  be  viewed  as  a task  ca3.1ing  for  individual,  "resource- 
fu.lness"  of  medical  pei'sonnel  duxlng  a war,  but  it  should  be  an  element  of 
■liie  wai'bime  policy  governing  hospitalization  tlm1;  is  estrdili  shed  in  peace- 
time and  wlxich  is  bui.lt  on  a knowledge  of  botli  wartime  needs  and  also  imr- 
time  capability. 
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All  intsasures  which  conbribute  bo  opblmxyn  utilization  oi  co.paciby  and 
to  raising  the  "level  of  utilization"  of  copacity,  such  as  the  maneuverabil- 
ity of  the  system  and  institutions,  the  level  of  training  and  drilling  of 
personnel,  good  organization  of  work,  etc,,  also  have  importonce  for  ra- 
ta onal.  arrangements  in  'bliis  field.  On  the  other  htmd,  when  they  have  been 
adopted  the  standox’d  levels  of  hospitalization  should  not  be  regarded  as 
unchaining  categories,  but  one  should  constantly  look  for  ways  and  means  of 
sofi-.ening  the  restrictions  and  the  severity  of  their  consequences. 
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The  necessai’y  enlargements  in  hospital  capacity  should  be  made  ac- 
cording to  an  established  plan  of  geographic  distribution,  and  it  is  obvi- 
ous that  there  will  be  different  relations  in  that  distribution  than  those 
that  eadst  in  peacetimo.  Wliat  are  those  relt  tionsliips  and  what  are  the 
criteria  fox’  establishing  them? 


The  plan  governing  the  general  enlargement  and  territorial  distribu- 
tion of  hospital  capacity  should  be  an  appropriate  reflection  of  the  func- 
tions of  the  wax’tiime  I'egional  ox’gonizabion  of  the  health  seivice  and  should 
be  in  line  xdth  the  wax’txjae  role  that  has  been  defined  for  individual  re- 
gions in  the  domain  of  hospitaliza-bion.  The  regional  systeju  for  the  orga- 
nization of  the  healtli  service  insures  ovei*y  region  a proper  degree  of  in- 
dependence in  protecting  the  health  of  the  population  and  also  insures 
health  support  of  the  armed  services  along  every  opexational  direction  and 
in  evexy  region  of  national  territory  [4] . In  the  process  of  adaptation 
of  the  ox'ganizational  structure  and  dimensions  of  the  hospital  nebwox'k  to 
wailime  needs,  then,  the  following  measures  must  be  carried  out  in  evei'y 
I’Cgion;  1.  All  major  types  of  hospital  tx’eatment  must  be  established, 

2.  capacity  must  be  developed  in  accox’dance  with  the  estimated  needs  for 
liospitalization  of  the  popuJ.ation  and  lueiubers  of  the  aimed  forces  on  that 
terx’itoiy,  and  3-  specific  needs  and  x'equlx'ements  must  be  ineb  with  rcgai’d 
to  hospitalizing  members  of  the  aimed  foi'ces. 

One  of  the  bases  for  establishing  the  nocessax’y  hosi>ital  capacity 
in  a region  is  the  assessment  of  the  wartime  morbidity  rate  of  the  popula- 
tion, which  in  turn  is  based  both  on  peacetime  pathology  and  its  possible 
waxrtijne  evolution,  especially  in  the  field  of  infectious  diseases,  and  also 
the  charactex’  of  the  threat  from  militaxy  ac  tions . The  needs  of  tlie  axnned 
forces,  as  one  of  tlie  factors  in  determining  the  d;‘unensions  and  disti’ibu- 
luon  of  bospiUwl  oax»vciby , should  be  viewed  fi-ora  two  standpoints.  On  the 
one  hand,  there  is  the  desire  for  the  tota.1  caj>acity  ncoessoiy  for  liospi- 
talization  of  members  of  the  armed  forces  to  be  so  distributed  that  most 
of  tills  wi.ll  be  within  range  of  the  major  operational  directions  and  re- 
gions where  the  most  serious  battl.es  and  highest  .losses  are  expected,  and 
on  the  other  hand  tliere  is  a need  for  hospitalized  members  of  the  aimed 
forces  to  be  protected  from  capture,  and  thox'efore  that  disti'ibution  of 
facilities  for  their  hospitalization  is  most  favqx’able  which  will  put  them 
out  of  the  range  of  the  aggressor  and  will  offer  thorn  maximum  security. 

In  view  of  the  character  of  conterapoi*axy  militaxy  actions,  the  specific 
features  of  our  theater,  and  our  defense  doctrine,  it  seems  that  the  most 
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rtvvoi'ftblG  solxitioii  bo  bias  problem  lies  in  a ooubinabion  of  (l.ljjperuion  of 
the  injured  and  slcK  over  the  entire  teiTitoi'y  and  evacuation  bo  relatively 
more  secure  x'eftiona  in  the  inbcrioi*  of  the  coxuibry.  In  the  conbexb  of  bhis 
aj'rongement  the  armed  forces  would  have  hospitaj.  support  for  bheir  injux'eci 
and  sick  in  every  region,  but  there  would  be  stronger  orientation  towai-d 
regions  bhought  to  be  more  secure. 


Not  a single  I'cgion  is  altogebher  secui'C  itgainst  the  penetration  of 
the  aggressor's  imits,  and  therefore  one  must  not  create  excessively  large 
concentrations  of  hospitalized  members  of  the  armed  forces  anywhere,  on  any 
restricted  space j since  in  case  of  an  :Lmmediate  ttoeat  to  that  space  it 
would  he  very  difficxilt  or  impossible  to  remove  all  the  injured  and  sick 
from  that  space  in  good  time.  No  region,  then,  should  be  excessively  bxu'- 
dened,  bub  at  the  same  time  none  of  them  ought  to  be  completely  relieved 
fi'oiu  the  obligation  of  liospitalizing  members  of  bhe  armed  forces,  Just  as 
it  would  not  be  ooi’i'ect  to  set  quimtitatively  equal  obligations  on  all  re- 
gions. Tlxe  cojnpetent  govex-mient  tigencies  evaluate  the  conditions  atxd  capa- 
bilities for  hospibalization  of  juembers  of  the  aimed  forces  and  in  that 
manner  establish  the  obligations  of  each  individual  region,  lb  is  cex'tajji 
that  bhose  regions  which  ore  in  the  deeper  interior  and  which  are  awoy  fi'om 
the  main  operational  rou(;es  should  have  gi-eoter  capabilities  and  accord- 
ingly greater  obligations. 


Consequently,  the  principal  criterion  govexming  the  cUstriixution  oJ' 
hospital  capacity  i.s  t!ie  established  rclo  of  each  individual  region  in  ibc 
ovex'ttll  x’lan  for  hospitivlization,  and  this  should  be  based  on  an  estimate 
R of  the  needs  of  the  population  and  the  conveniences  each  region  offei'S  as 

I a base  for  hospitalization  of  luaiibers  of  the  armed  forces.  Acliievement  of 

I the  distribution  of  hospital  capacity  that  confox’ms  bo  this  crlbei'ion  will 

I X'equire  a coi'i'cspondlng  I'edistrlbution  of  medical  personnel,  above  all  to 

0 the  advantage  of  regions  whose  role  :i.n  hospitalization  is  being  essentially 

S incx'eased.  However,  tlie  movcmienb  of  jrei’sonjiel  fi’om  certain  "lu.cber"  ro- 

E gions  must  in  no  cases  be  of  such  size  as  to  p>xvt  tlie  heal.th  sexarice  of  tlxose 

1 regions  in  a position  which  is  below  tJie  level  of  the  role  intended  for 

r them  and  wliioh  they  can  perform  in  view  of  objecti  ve  evaluations  of  their 

[ capabilities  and  the  strategic  conditions  of  liospitalizabion. 

The  Stiucture  of  the  Hospital  Nctwoiit  and  lypcs  oi’  Uosplbals 

In  i ts  internal  stmeture  i;he  wartime  hosjxi.tal  nctt/oi'k  slioulrl  cov- 
I'eopond  to  the  charactex'i sties  of  wax'timc  pathology,  and  peacetime  px’opoi'- 
tions  in  that  stiiicture  cannot  be  taken  as  the  principal  orientation  foi> 
x-rcutime  development.  Certain  types  of  hosp>ita;i.s,  fox'  example,  various 
fields  of  sux^geiy,  will  experience  an  extraoi’dinaiy  incx'ease  in  their 
share  in  the  total  nxunber  of  beds,  xflille  cei'tain  others  (pediatrics,  ob- 
stetrics, etc.)  may  remain  at  the  peacetime  level  in  quantitative  temis  or 
even  deex'easo . 
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This  quGsblon  v/iU  always  be  oil  \u*gent  one;  tlu'ougli  whot  organisa- 
tional formr.  anci  wilii  wliat  ki/ids  of  hoopi  ttul.  i.utrtibutiona  is  It  best  to 
croai.G  the  necessary  dimeusious  of  hospital  capacity  so  tha  t the  .Ijito.'.'iuul 
propox*t;ions  of  that  capacity  would  he  appropriately  related  to  the  sti'uc- 
lavp  I-.C  wtvrtlnie  pathology? 

We  ahoiild  hear  in  Mnd  that  the  px'oceso  of  rapdd  I’eorleiitation  of 
the  lioapital  network  toward  waiiJime  tasks  and  the  rai^lcl  tranaitlon  to  a 
wartime  footing,  viiioli  is  posed  as  aii  lmperatiw>  xuidoi'  conditions  of  siu’- 
priae  aggreaoi.ono , is  fi'a\>ght  witli  a serious  datigor  of  on  organizational 
oriais  with  eouaideruhle  dlaruptious  or  even  intomiptiou  of  the  functions 
of  the  hospital  aeindee  at  a vei*y  sensitive  luomont.  Precisely  for  that 
reason  it  Is  a justifi.ed  jK)s;i.tion  that  i.n  all  i.ts  essential  organizational 
fcatiires  the  wai'tijnc  hospi.tai.  sewi  ce  should  be  ns  cIobo  as  possible  to 
the  peacetime  system  and  the  peacetime  situations,  so  that  major  chajigcs 
do  not  have  to  be  made  in  the  atmeture , at  least  at  first,  which  would 
jeopardize  Its  function,  so  that  the  necessaiy  adaptations  to  wartime 
needs  and  conditions  would  be  carried  out  in  the  course  of  time,  cau- 
tiously Olid  gradually. 

Proceeding,  then,  on  the  basis  that  the  peacetime  stmeture  should 
bo  i'espocted  as  much  as  possible  in  the  transition  to  the  ■^^ral'time  footing, 
it  is  loglca],  to  conclxide  that  with  regal'd  to  the  organizational  foim  of 
wartime  liospitals  it  is  most  correct  to  oilent  oneself  toward  the  system 
of  general  hOfjpitaj.s . 'mis  organj  7.H'i'.ioi»al  foMu,  fnai;  is,  is  dominant  in 
the  stiuoturo  of  our  coiuiti’y’s  liosixVtal  oeiorice,  and  this  type  of  hospital 
is  favorized  in  dcvclopsuont  of  the  service,  while  ti\e  total  shax*e  of  spe- 
cialized hospitals  and  so-called  nonhospital  Infixinaries  is  grathuilly  de- 
creasing [2] . It  is  felt  that  this  line  of  doveJ.oiaiicnt  has  every  justifi- 
cati  on  fi'om  bott\  the  imidioal  and  ceoiioml.c  standpoln't. : thei*G  is  n saving 

on  personnel  and  equipment,  and  more  f/^^axivablc  conditions  ai'c  acl)i.e'v>'ed  foi' 
compi'eheusivo  treat^nent  of  pnti.cnts  of  a;o.  types. 

Con.sistent  wi.th  tlds,  then,  this  tyijc  of  institution  shtvJ.1  be  domi- 
nant J.n  the  wartime  structure  of  the  liospital  service,  however,  this  does 
not  mean  that  i t woul<l  be  ;d.se  fox*  tlic  entij*e  hospi  tnl  nebwox*k  to  bo  bui  I t 
up,  suy,  of  several,  hxuidi'cd  generiU.  hospitals  of  approximately  tlie  some 
foniiation,  with  nil  infijvxi’  spcci.ali.zed  deixxxdaiients  in  the  .stJ.aiotxix'e  of  ev- 
ery single  hospi taJL.  It  is  obvious,  that  is,  that  becxiusc  of  the  crisis 
of  persojxnel  in  certain  medical  disei.iiline.s  it  would  not  be  possible  to 
deve.lop  all.  the  majoi*  specialized  de])axdjneutt:  in  each  of  these  general 
hospiLtals  we  have  vl.sual,l.zecl  in  such  number,  and  because  of  the  expected 
fl'equency  of  ceid.ain  types  of  ixitients,  the  veiy  needs  for  certain  spe- 
cialized fields  ai’e  not  so  groat  that  they  wou.l.d  a.1.1  liave  to  be  pi'ovidcd 
for  in  evei'y  one  of  this  lax’ge  number  of  lxo.spitals,  it  i.s  therefore  jus- 
tified to  tlii  iik  :i.n  tenns  of  two  or  more  valiants  of  tiic  gene.eal  hoiqxi  ta.l , 
rather  than  just  one,  ruid  they  woulxi  diffex’  frcaii  one  anothex*  in  tV\e 
of  cleve.lv.>p!J»ent  of  s]x;ciifLized  sei’vi  c‘*s . 
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Vililch  'vai'iais'!:.;,:  .-.O'.ould  be  ;pi’Ovided  fox‘,  AJhat  •■jlioulcl  be  the  pliyalog- 
neshy  or  the  tndtvtdufil,  varifuvbrfj  tmd  lioiv^  .'l.tu’gt:  iihou.Ui  be  tlie  I’opx-oyohtu- 
tion  oX‘  the  liid.Lvicluii!l.  variautG  In  the  toteJL  munbei*  of  genex'tuL  hospttoj.g? 


In  rlew  of  the  pi’ohable  composi  tion  of  wo.T'tbue  Juorhi.rH.i:y  i t i s ol>- 
vloua  that  a hospital  with  a goneral  surgical  and  gencra.1  internist  sox'- 
vioe  tlxai.  is  also  equipped  fov  isolation  of  InfectloUa  diseases  vajuld  he 
blio  moat  ouitohle  for  hroadesi;  use.  Tliis  Institution  would  he  tlxe  prJn~ 
cipo.1.  facility  for  thuely  general  surgical  ojid  genertfl  internist  service, 
Cox'  hospitttliziitj  on  tomce'  the  needs  of  tho  popxx.lation  and  territorial  do- 
fensG  units,  and  also  for  support  of  blxo  nxlli.tax’y  medical  service  of  the 
orniiGd  forces  with  regaitl  to  an  appropriate  ai’ea  of  hospital  ti'eatment,  i t 
WQXild  have  to  be  highly  aocoRflihle  Croffi  ixll  ai'o.nr.  of  tlxe  coun  bry,  x^ldcli 
means  thai;  they  woxi.ld  he  muneroxia  cnoxigh  so  as  bo  insure  the  )iecesstxry 
density  of  tholr  placeiuont  in  tlie  coxuitiy,  and  the  distribution  and  each 
individual  looatioii  woxO,d  hove  to  be  auch  as  to  malce  them  as  aoeeasible  as 
I>ossible  to  patients  in  the  area  they  serve. 


This  hosxxitaJ.  shoxxld  hixvo  o.  mox'e  Mglxly  devoloped  wriant  oX'  Xixe 
genei'iil  hospital  to  X'Cly  on;  tlic  lattex',  in  addillon  to  the  seiariees  tlie 
first  vorltxiit  woxild  have,  would  also  have  all  other  major  spooioltieB, 
above  oil  neuropsychiatry,  ear,  nose  axid  tlu'oat,  ophthaliivology,  gyncoolLogy 
and  obateiu’ics,  pedrUx tries,  infectiovxs  diseases,  and  also  a good  idiysioal 
t'.lieraisy  noiarlce  a.nd  a.xpprop'llatG  foiins  of  :i.H-:iiru»J.li  x(n;ion . Tiie  ixirpose  of 
l:.h;i  s vax‘;Uu>l.  would  be  to  ex  ' end  suijpoj'b  to  goneru.1.  hosi):].  o f the  first 
hind  within  t;heir  aj-oa  of  medical  soi'vlcc  and  to  expand  thx^  llmctions  of 
hoHiiitn.l.  <xu’e  for  u!l.l  otliov  major  specialties. 


Cix^noral  hospitn;L.s  dovcll.oped  i.n  tliese  two  vurianX;:::  would  be  tlie 
foxuidation  of  hosiiital  oax’o  for  the  general  pxiblic  and  Xdic  aimed  fox'ce:; 
xxt  the  level  ol'  fljiec:i a.T;i nod  medictxl  service. 


The  need  to  set  up  a ays-bran  of  highly  sx>ecinlined  hoGpj.tal.a,  that 
is,  the  MtHul  to  difforcutlatc  hospital  t.i*eatJnent  into  .'jpccxalJ,7.ed  and 
highly  Gpecialii'.cd,  derives  I'rom  tlm  .same  x'ea.sous  as  in  peacetijne,  and 
biio.se  rreasoii!.;  have  bo  do  with  diXTei'onccs  in  the  naUire  of  the  patljo.Logi- 
cal  coiulibiou  luid  in  the  natxu'C  of  the  nccessmy  medical  .service,  wevor- 
the;i.e3.s,  it  atanu.s  that  in  wui'tixue  thxxx'e  is  a more  pronoxinced  need  for  this 
organiy.abional  division  than  in  xjcacx^tiino,  tlie  reason  hei.ng  -bhat  in  v.vu*- 
tiiue-  the  total  nicnbcr  of  uospi  fciLls  is  oou.sidx!>*ab.iy  greater,  wJrilc  tlie  nxim- 
bei-  of  their  subdivisions  for  higliiy  .specialized  treabmenb  caiuiot  increa.so 
in  the  .snim^  ju’opoi'tion  hocause  xx;f  the  shortage  of  pcr.sonnol.  It  is  there- 
fore most;  suitabie  and  rationa!!.  to  concenbrate  the  scarce  porsoimel  and 
oquiimonX'.  foi*  highly  spooiailzed  treatment  .at  jxi,st  tlie  number  ol'  highly 
gi>xic:la,li.zod  ;i,u.otitutions  th.at  can  be  .set  ui)  with  tho  available  nii:.npo'..'cx' 
and  oquipuent,  fumtcsid  of  their  being  scattered  aroxuid  and  .lost  in  Xdit^ 
vf-'i\v  nimicrous  insti  tuti  on;;:  of  the  genora.1  tyi^e.  Wo  ni'o  talking  about 
higlxly  Bi^eciai.izcd  liujtitubions  (clinics,  institutes,  contor.s  xuid  iiospi- 
taJ..s)  for  noxn'o.sm’gexy,  ixlastic  and  conservative  surgoiy,  orthopedix;;.;. 
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inptixutiona  for  chor.t  i.njvn'ior.,  iMirnP)  nGti.ropsycliii.O.tiYj 
0 lu; . 


x’eiio  1)111.  boblon, 


UowGvoi’,  bViere  v/oulO.  be  certain  dtuigiii-ss  in  eatublialiiji}.;  ti  ayutcm  of 
ftiore  noi'i’f.w't.y  apecittlJ.aed  intitibnlioiifi,  since  oonnHl  ttiient.  of  siU'oble  fund;; 
and  tl)o  exoluaivxi  orientabion  of  liigbXy  (luaiiiled  epecial;labt)  toward  ooi’- 
tiuln  noXTOV  fields  of  b'oiii  Oobld  bo  one  of  the  reanona  for  their  undercan- 


ployjnent  and  ix’ra'biomO,  uso  from  bVio  atiuidpoint  of  the  yr.iorlty  tnalca  of 
the  hoalth  aox’vloe  in  vartimo.  ',iiu>ae  dttbfJox'B  I'uO'iire  tluit  tll)o  concept  of 
tliese  Inabitutiona'  role  be  cleai*;  they  ought  not  to  be  reduced  to  the 
stabna  of  hosxiltftlfl  for  apeeial  caaea,  but  atock  ahould  bo  ttdton  of  theii' 
oapabilltiOfi  — and  practice  haa  coufj.nnod  t)ic  corroctnooB  of  thi.o  view 
foi'  ex};a-ndins  achixdtlon  (whenever  and  to  vha'tevcr-  extont  tl>clv  facilities 
a;iJ.ow)  to  the  gonoral  cnrglcal  tuid  goneral  intornist  level  of  medical  ser- 
vice, wliloU  In  itsoll'  vfould  bo  a conti'Jbutlon  to  tJie  general  succeas  in 
cai’ing  for  the  wxuidcd  and  sick,  but  at  the  same  tinjo  those  inobltutions 
would  not  have  bo  give  up  lOiei.v  ow;;  i)lxvsiogno'>Qf.  Moi’eovor,  the  ia-aincil 
personnel  of  theae  J natitutiono  nhoxild  o,l!;o  bo  ready  bo  work  outaidc  t,he 
parent  liustitution  ;l  n aiiprop.i’iate  teiana . 


In  addition  to  thoeo  kinds  of  hospitals,  the  stiaictiu'e  of  ^he  wax*- 
tiino  hospital  aoinrice  would  certainly  also  include,  tliough  in  Cousldorab.ly 
Biuallcr  numbovi;  tliau  tho  goiioral  hospltala.  ;ipecial  hoopIt.alH  (ooutovf!, 
.iaab.5  ilibion;;)  for  piiytiioal  hhovany  , .fci*  iso.Lation  of  parti ciLLarly  cor.t:!.'.^ 
gious  diseases,  .Cor  vi.cb.i.ms  of  .severe  irradiation,  for  v.ict:bns  of  cotiibcvb 
poisons,  for  tho  mentn.lly  ill  and  mentally  defectiw),  etc.,  seme  of  which 
also  exist  in  peacetime,  wMle  others  ATOuld  be  set  up  only  in  w-artime  us 
a .ro.'jult  of  need;?. 


It  crt.t\  be  ,i>idgod  that  building  a hospital  network  wlioso  stnict\u'’0 
:uid  t.crrit.orl a:t  d:i r.trilrutlon  confoxined  to  tl\ls  eovu:ei)t  and  those  criteria 
would  provide  the  i)oteiitia.l  :for  all  efisaoutlsil.  fonn;;  of  hospita;i  iu.'ea  tnient, 
in  all  fu-ea.s  or  regienf!,  liorwovcr,  the  high  inorl/icllty  i*atc  in  wartime, 
when  there  in  a critical  shortage  of  .specioli.vts,  .se^-iously  Jo.o])ard;i.y,en 
the  posfllbillty  of  achieving  even  minimum  stanclai’dB  of  hospital,  treatment 
with  the  iivaiiLuble  potential  if  all  patients  for  whom  hospi  tal  ti'eatmenb 
.1.::  indicated  were  ho:?pital:i.;-'.cd  in  the  institutions  we  linvc  <.io;jci'i.bed.  I t 
is  not  dilTieult  to  imagine  tlial.  when  tho'c  is  a groat,  influx  of  iujuj-cd 
and  ,axck  the  specialir.ed  .soj'vioc;.?  Vfoxild  wi.!Liy-ni.1  ly  h.:\ve  to  perfona  ta.ek.c 
ar.vi  v.'ork  iimt  woui.d  put.  es.acnt.i ,a;i  limits  on  i)c.rfoTinancc  of  tlicir  l)a;;lc 
time  tion.s . 


That  l;j  precijjc.ly  wliy  it  is  .ju.stifiab.l.e  and  necessa.ry  to  set  up 
lio;jpitaJ.i nation  at  tlic  general  medical  level  in  a larger  ’ oliune;  it  is  i’r- 
latod  to  i n;.!titu  t;i.on:.;  ;;ucli  .as  health  center.",  aiul  hoa'l  th  c;  re  sta  t.ion.';, 
•i.e.,  oi'ganlv.ati  on:;  in  wlvi  ch  otlun'  liealtli  care  .service;;  a1  tlio  general 
uedit:al  level  are  also  devoiLoped.  These  hea.lth  care  ins!  .tution;;  are  l,l>o 
jiiost  uccessibi.e  and  clo.sest  '.a  Vue  popu.lation  ajKl  to  ter ';l  tori al  uni  ts, 

,aud  they  would  luoct  a large  portion  of  the  needs  for  bhoir  houlbh  eiux:, 


I 
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iiiulutU  lit';  coiiiiidcra'b.l.e  y)orl.ion  cf  the  ti'aatmeuL  of  bed  piAtionti;  (in  thei;:' 
owi  inrins'OJ'y  nnd  throi'.gb  idio  ovgruii;'.fitJ,OM  of  t.-rcntiDOnt  ;ii;.  hoiKQ).  I f llie 
woi-lv  of  th®!’’-  lociCt.  b.o"p;Vtn.'!.f!  An  f^ood  and  pj^oper,  t.bon  n conisidorobie  poi  — 
tioiv  of  hosiiritiO.izntio'i  vrould  to-ko  i)ltiCG  rig'ro  tills?  lovol.  TSiIli  woiirid 

bring  liotipitai  trojibiiont  ulotsoi*  to  paMonto  (to  l,)io  ri‘?ld)»  «.nd  «t  l-lio  fituiio 
t;Lmei  Idio  spsclajlsecl  i'acJ.lj.tiQn  of  bho  gGnorifL  hospltalG  vro\aa  bo  left  more 
,D‘gg  ror  bhoir  p.i\tm'?sFy  purpoOG,  win  oh  iti  troulaijont  fib  the?  lovo!).  of  bho  mod- 
leal  apao:lali»t^ 

A liotini'liu.l  ntn'vJ.oQ  wliono  Gtoicburo  would  by  nuido  up  of  thy  inobi  bvi- 
tionsj  wo  bo-vo  ykcbchod  (lloctO.  ;uifii'i«tAr:VO!<,  geiKsifCl  hotipl  bsuLn  of  bho  fij'ijb 
and  socond  tyi)ao,  highJy  opaoinHzQd  eonbors  and  apaoial  hosplbti3.o)  ■v-fould 
opntiiin  n.'LX  thy  BSHQnt.isol  Blsmorvhn  of  wni'tiiiio  honpA tn.H  y.fi'id on , and  it  iTOuid 
hot  tliffor  oosonbiully  from  tho  ponootimo  atructau'e*  Slxcopt  IPr  t\  small 
luunber  of  special  hospitals,  tills  strucbui'e  has  no  institutions  that  would 
not  exlab  in  peacetime  as  well,  ao  that  the  brunaition  bo  a wilt  time  footing 
could  bo  ftocouiplishod  vrithoub  ossentially  disruivting  the  oxiabina  ayataiUf 
and  bho  oonbimii  by  of  j.  ba  Amo.tioning  ooxild  b®  iiiBui'od. 

Th:ls  fibrucbiue  doosi  nob  J,ncn.udc  m>  exconuivy  numbei.'  of  l.ypoH  and 
vairiani  s!  of  .I  nMi-.i  'butl  oufl,  >ioi‘  in  i t.  overMlmpi  i (■.iefi , Alona  vsi  th.  tlwA  obhof 
bad  eonaequenooa  of  a atnicturol  conoopt  that  irould  favor  a aytvbom  of  in- 
atibutionu  oonfortuing  bo  a aingle  orgav»i«abional  pabbei’n»  it  would  also  re- 
(lail.x’Q  c£jaeiiblmU.y  difforont  atructiU'Qs  and  an  etiaonhia,i.ly  diffciJ'Gnb  siyatcm 
Sill  a whfile.  Whleli  would  liiidce  the  lu’annition  to  s\  wiu'tijiio  foobina  oxbi'aiitoly 
(l;i.i‘’'r'.vi',ulb,  wltii  ilLi.  hi'.Q  .iangov.'::  tiiot  dov.ivo  buoMfi 

l!n  luvi.nc.?  pi  c ai  l bhe.'so  typer;  of  ho.npi.  trO  .v  !jho??l?l  V>e  i-aprfisjiAnboii , 
cadi  with  lb, a sippvopx'iati^  numevi oft.i.  aho.ro,  in  bho  5?trhct,uro  of  each  I’c- 
gion's  hospital  iwxtwork.  Corbaln  of  the  Uigltby  spociaj.li'iod  inntJ.  butiona 
and  ypeoitfl,  lio:3pi  taJ.a  coultl  not  and  i/ould  not  necil  to  he  sot  up  aepai'atoii' 
i'ov  each  region,  b>ub  wou.i.d  V.>e  net  up  on  an  1 nterregionai.  liaais^  bub  l.h.i  .a 
j nbes: reg.i  onfti,  ;lnsbi.  but.ion  woui.d  have  it,?.;  aff.U.labc;;  in  (.he  vaviovin  nr(!n.-! 
bha  b ATOUld  bo  muler  bho  iGtiui.iu’  auporvlaivHi  oi'  a l.eum  of  sp>jOial:i  {r(,.a 
tlic  pai'eni;  iiurbi  Urblon , Tiio  regional  hospltalli-nvbion  plan  would  l)c  the  I'e- 
apon;3j.l)i.li  by  of  the  op;jbiiuu:  (local  ooiiwiunibiof)  v/oui,d  also  p(u*l-,ioip:iio) , 
and  each  of  them  i.'ould  have  a definite  in  de%aAlopi nj-:;  the  w'avbiiiie  ho,a- 

pi.  ba.1  no  b work - 

By  making  a more  thox'ongh  ana,i.y;.:.i r:  o.f  vmrt.lme  neoci:;  and  wartime  con- 
‘l.i.'bJ. Oiif.;  ao'vOrsri  i'.M  b!iO  !',al;i  savti O??  of  i'.l.O  pOjjnir.  !;.i or.  !;1;0  forijioi! 

■loi'ces,  asriro.ming  one  haa  the  .approxiitu’-to  (official)  oapaoi  by  of  Uie  ijn;t.i  * 
bubion.i,  one  can  csi.abli.ih  idle  nhai’o  o.i'  oaeii  typo  of  ho.apibal  in  a region 'a 
totful.  capacity  and  the  ropi.'csontation  in  bho  tobai.  nu)iil>or  of  tlio  r(;i-';i  on ' a 
ho.npi.tai  ,e , and  then  the  .same  vfoui.d  bo  done  ,('oi'  the  e.apao:l  by  and  number  of 
ho.api  tal.-i  in  tilic;  .).’Opnb.l,ic.  .Mini  .in  tlio  Federation, 

Fi  ei.il  ho,Mpi  bit' - '‘r.hi  !lc  ho;jpi  BmX.m  and  ripecial  i zod  lio.apl  bal:;  c;»i  i till 
('or  o.M.Mcnb.i al  ei.omont.-:  in  the  hoaplt-al  .Merv.ri.eo  jii  some  concoptionf?  ore 
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not  vrOYidfci  for  ,li.  tlio  frtmot.vu'O  o!  Uus  f=nr\noQ  vfo  )\avY>  p>'CJ- 

nontrjti.  tvi  ’.'eyiiof'iiiJ  uyutam  ol“  oi'gimiati tioii  thoro  '.■rill  orYlAiKu’iily  L><. 

no  rv«c<i  i'o’”  oiitii, ro  iiofipt-'.iiln  'to  movv^  (Hold  ssod  ii'.ob.i.To  iioop.i, bblo)  i.i\  obdO).' 
to  pi-ovldc  ;i^vi  honpi t;t!.  cnro,  jiincc;  IdiC  iiospAtnl;j  exist  rrcti 

tha  outtiot  In  o,ld  ai'oiui  and  vltMn  rmigo  or  iiU  x'ov\tcn,  slid  when  Llieix*  ca- 
pacity/ is  inadequate  at  a parbiculai*  mcanGnt,  they  can  be  ecnlj  rexaroi'ce- 
vuGivte  .Ui  uxo  roxiTi  oi'  moViiJLO  tGCunc*  it  lo  a-lxio  lui.juctii  .1  ad  for  hoapixad. 

Qcu,’G  iii  the  domain  of  the  imrrcn'fly  aiiecit0.i'iPd  fiolda  i.o  He  based  oi\  tern- 
porra’y  ooiutiono  (e|>acir0.iicod  hocpitaiol  >,  wiion  mox'o  pisj.Tiai.nant  ox'ganiso"* 
tlo.nal  .foxian  providing  'tVial.  Cfxeo  i0.roiidj'  ejiifit  witVi'in  'tVic-  i'0£j;\.ono.I  syebom, 

Hov  ovor^  one  must  not  ©xoXudo  uj together  the  posalVillity  of  orgonj- 
zationcxl  prooedUiNia  auch  aa  uiora  naa'x’ow  taiigxoi'axir  apaalaliaution  of  certain 
gaxiai'^  hoapibala  ox*j  fifty » iiifiiilng  ft  QOrbftin  iiiuiiiboi'  Of  gsiiQi'al  hoGpltata  of 
(ilia  riiut  type  iixobilo,  tiUt  it  wouIi<5  i.>o  ft  L'iiatttixe  to  udopt  bbotie  oi’gftu.l.isa- 
tlomO.  arvtuigoJiioMtfj  an  the  i'oxuuUvliton  of  hoxipitn  ’ ...o'e,  M)l>.v:ie  e.tainonl’,o 
(hospital  tGcuiio,  oxugical  taaiun>  etc.)  which  nave  been  ixi'ovlded  for  in  the 
official  otnicturo  of  indli'-iduol  Inatitutlonc  oi'  aa  X’oaGX’veo  --  modeot  in 
thftii,'  al.a.rr  siae  find  oquijwont,  but  on  the  otlior  Viand  vox'y  nuiiici'oiia 
could  be  t)\o  bo.oia  .('oi'  moMliliy/  (m:jr.«v,vcn'  by  laovoiionVi)  in  l.!i«  nyntcin  of  t!io 
Vio«p.S  tol  eox'vico  «ftl.  up  in  Uhi  lipii'll;  of  tho  ooncopt  oX'  hoalth  cai-e  i n lux- 
tiom/ido  dsfonao.  They  would  bo  outnldo  tho  paiont  inatitutiona  bo  caiuy 
on  tlieir  aobi.y;ll;y  and  I’jould  x*oly  ou  local,  pai'aomiol  luid  CKiui  pmont . It 
would  1io  ix'rabi.onnl  «.nd  boyond  oux'  roiil.iiit.i  t.;  copi.d.iiiiti.««  bo  iin.TO  tViat  mo- 
bility «xc:!.u;ii,vxTly  or  pred«iilnanb?.y  on  b)>o  requix-od  numbex'  of  mobile  lioa- 
ixi.  tj.\J,.:i  fici-  Ujl  ivud  t;(pij,p‘|.!0u  !.U:COix'..\  i:,«;  to  CXM.  tcxcixi  Oi’  .huiC  II  OUft.T  t'iVlbO'i'iO’Miyv  . 

(;ovt.".i.ii  Fovniij  Ox  Mfinouvor.i  np. 

The  HcViciiio  wu  have  propodod  of  the  fj'briuvbux'o  anci  box'x'i. toi'io.l  tVi  o- 
tx'ibutloii  of  iioapital  fiuiili  bioa  woulvl  in  px\lucix)lo  ruaoi.vo  bhu  quot.ibioii 
o.f  'blio  oi't2<i.nj «)» lii.oii  oi.'  Viofip.V'tfil  norvlot.'  :d;  Use  Bouoi'di,  motUcal.  :)poci'i;i..- 
iaed  and  lxi.(dmy  apecit,tU.XOtL  lovolij  WlUilu  bilO  fruiiioworVi;  ;uid  api  T.v'b  of  l.ho 
iogi.ona-1  lioixlbii  care  ayatciii.  Uowevex',  the  dyuamida  of  U’-o  i/artimc  aitua- 
blon  and  bhe  dlXTcri'nt  iintuvc  of  icBionul  neetl:.:  and  oi  i'cu)'ifitaiice:i  will  noi. 
boloratG  I'lBld  tuid  uivva,x\vi  ii(j  Ixluoprintix,  lint  cal.!  for  fYccdoiii  and  X'.l'.o  po:i- 
■'libi.iLity  of  adapti.niiC  alKO,  at'/uctuve  axni  'teiM'J  tox’.bi‘l  ,ii  ftii'.i bni;i  tin  of  V»o"- 
ixital  facilities  to  the  aituation  an  it  dc\rclopn. 

VX.  -ill  pfOtJiaely  .fox'  t.luit  X’ofujon  Uiat  ono  cnunol;  inisini;  on  iilwayn 
?uui  .‘isHjHO  c?vp<‘-0.j  i:y  i.Vj>vi  Lho  oT  3 1'di  v3  du^il  v.vvio.'*  oT 

iri;i  I v*iO  t'jiO'j  T i l»3  cj.o  c.C  cmo)',  3 bi! U;1  O!?  l>o  o.iio.pi.od  to 

needs  and  clroumnbanceo , Llxe  Boncx'a.l  liospilal  can  Vie  devxiloped  .in  vorioiue 
.intci'jiicd.vfvbo  xai.v.itmi.a , aiui  bite  lociU.  liospi  taj.  cxui  a.'loo  dsvelo))  on  .V  bn  ber- 
Vi  boxy  .'uixiH.ni’y  iivrimuu'ion  , narbiculnrly  whon  bliox'c  are  ocxnpGlliMp;  I'oa- 
.•iono  for  H.i.'eatox'  dinpora.v(>:t. 


oiiico  tlio  infl.ov/  of  bi'.-'  in.iurod  and  n.iaV;  wi.1.1  nob  V)c  uuLfoviii  a.louB 
ai.'l.  router  and  Vu  all  rogion.i  . l;.aiipox‘.‘vry  "cvuiforccinenbiJ  v.'i.l.l  bo  rt;qu.V  rod 





at.  pliiCGG  wi'iGi’C  riGGiii:  lifivG  IncvQftHO'l  grafttlyi  wlijoii  .i  s wt'.;,'  U!;f;ra  nniy!;  b« 
v!u-;i  ous  i.aol)i?LW  \ui;i  ii£i  Lrncli  fiQ  .'AtJ.-gi  tioi  and  oUicr  tGi.tint;  in  L-hG  ;itx'aQlT.vra  of 
i.iie  .■Gi'V.i.Ge.  The  ciUGBl,ion  of  mauanvoxing  iiOapibul  eopiiciirj.'  onji  bo  iofioivTid 
in  i-he  i'onu  of  tucUlcrkL  rcDeia'^ca  inciudGil  in  tlio  liOfipi  tftl  ntnicLin’o  (inobilo 
liOfSpiual  beiuiia  tliut  would  be  pui't  of  blie  nbn»c1'.VUQ  of  tlxe  mor«  bigliVi,'  de- 
TClopoc!  geiieriU.  hosplliulD)  amt  alao  by  cloalng  of  raducing  eaflain  i'liolli- 
fcisa.  suy  T oil  H l.hvon.iirjnfjd  tofribow,  a.i'.d  bj’  uaing  ao”'>o  of  Ito  psrsom'.il  lo 
Qxdjami  faGilibieg  in  tujobh«r  ai’oa. 

Thoi'o  ai’G  apociibL  proceduroa  ajicl  foi'iua  of  iiuUiOuver  relalod  to  caiiOi; 
of  fcoJiiporaiy  occupation  of  .loi'ger  or  annller  pjtrts  of  ttio  l.eri’l  txM*y  by  tui 
aggrcoBor.  in  tliia  connection  w sliould  I'Gfor  to  car  tain  pooi  Lionfl  fcji’inu- 
latGfl  in  tbc  GUldolinea  for  Pof»?n«e  of  the  nocin.11  at  Federal  Hcpub.lla  of 
yugo«.'La\ri.n  Agalnai  Aggi’dO«.t  or : "TliCi’O  arc  no  |iartn  of  tl*c  toi'rltovj'  l.Mnt 

vfoibul  bo  loft  to  an  aggrouoox'  without  « flglit,  nor  tu‘c  tliere  paj*ts  of  the 
Larrilox’y  whlcli  an  aggroaaoi'  \«iuld  temporoi'ily  occupy  tmd  where  combat 
vou.I.d  not  be  wigcd  and  v.'hcro  the  . eoplo  would  nob  offor  mnooive  ronl  Htfuicc," 
R.nct  then  furtliei’  on;  “It  la  ospoctfiT1.y  Important  that  oxu'  aociivpoll  l.ica.1 
ayottaii  iiuiintaln  itaelf  and  txitictiun  pcninajicntiy  with  all  i ta  alir.ctni'na  on 
tejTTporarl.'Ii/  occuixlod  tGrri  l.oiy , " !lj 


Xt  is  olnrlouB  that  the  population  and  units  of  the  anned  foveea  on 
tliooe  tofvJtoi’loa  imijit  be  provided  'Icfinlto  coiulitlons  .for  hcrLl.tli  Garc,  in- 
cluding ai>propviato  oj.saseivta  of  hospital  iroatinant.  Ihu  ruaoliition  of  i.hj  fi 
rueaUoii  aiiould  iiot  (.)g  lef  t to  fjpontanelty , nut  tlio  rnal.i  ytio  atiBiuiiP'lion 
l.liab  In  tho  {spioutanoous  courao  of  events  aome  incdical  poi-aonnol  would  tliint 
it  to  ovacuate  and  flee  (Wt;J.ido  the  a^gvoaaoi' ' a Inuiujiliato  rungo,  while 

otl’ser.'t  vrould.  stay  .!r.  oooup.lcil  p.laooa  ov>gg>;i)t;.i  the  diiecLioii  to  i.al;e  ,1a 
fJcoKiiig  pl'oooduroH  tliat  woul<l  be  td turned. 


To  any  oacb  the  i.-yat‘?m  oi'  hti.si'.i  L: 


on 


au  fflolontly  floxibJ.c  and  atUipi  al>lc  to  liiomonttuy  e.i  rcviir.utunec.':!  and  bo  the 
ciiaractcx*  and  degree  of  control  of  tlio  l.cn'ltory  by  Uit*  Hggre.-inor  .so  as  bo 
1)0  .■ib.h;  to  imuniaiii  1 t.aclf  and  itmotloh  oonb lnuou;i.ly . In  fact  uvory  re- 
ilion  OUi'ht  to  have  Uic  reJoviUit  pl.-nn;  ;u;d  liininlnin  a oonaUinl  I'atuil ug;?;;  to 
aoi.  up  ;;\ich  ;jy;dcii)  on  t I .•;  ((irrllu.cy  In  .so'Od  t.lat  ;.i!iou,ld  the  neo.l  .nriau. 


~ii 


llo.aol  la.li'-.’.aii.oii  of  MciiiLier;'  of  the  iVnaud  rorce;: 


litl-'ijr.;  i «(  wL  imvimI./v- VjX  LitU  -l.i  iiU'vi  iijiOO;;  bl  i't’  I^VOVifl 

in  nut.io:r.ri do  dofonno  an  v>.av’t  of  Uio  uii.il’iod  hospital  noi.work  :a  t.  \ip  to 
nect  Use  iiceda  of  tb.c  entire  population.  MovfGvor.  tlio'o  (irt>  contain  ei  r- 
oum.'rtanee:!  tlt.'vb  reqn.u'O  ecrl.ala  .'.nx'oi  fl o proeGdureti  .anfi  iiichauvc.:.  in  orgu- 
iiinlnjr  lionn]  lal.l p;i  tioii  for  moalioi'a  Of  tiiO  ar::;ed  i'or.jc;;.  Aiiionp  thenG  elr- 
oum.-: tancoa  It  ir  of  no  nmal..!  impoitaiice  to  the  ovnal.T  i on;:  oJ"  ho;;- 

p.ltLLl  eapuei  iy  timi  lumiibcv.’;  oi’  t ho  rcgnlm'  aimed  rorce;-.  eovxl  i no!  lie  ctu-e  1 


for  tlu'ough  1, i'0:\t.!!ient-  at.  liamo,  anvl  ti’.l;i  cou.Td  be  .lone 
lefondc  uiUtn  oul.y  to  a lijidted  extent. 


!'i 


oi 


neiiibe  i’;;  o 


. l;v  l 


(*o?'  AV»‘r«?'opri  n.T.<?  i r.fri'.i 


;:q\. 


\ \l  I 'UiOVOiOi^i  liOCt>8:nA>'*y 
;i!{7  cnlbtvo  L-Oii'!  MiOi.c 
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•vfOUld  "be  centers  for  light  wounds  sJid  light  cases  of  illness  and  for  con- 
valescents; they  wo\f].d  have  a soundly  organized  service  for  physicai.  ther- 
o-py  and  rehabilitation  so  as  to  enable  patients  to  return  to  iViieir  xinits  as 
fast  as  possible. 

Tlie  problem  of  the  pliysxcaiL  protection  of  these  vjovmded  and  sick  is 
nevertheless  the  most  difficui.t  one.  Without  neglecting  preparations  to 
tfdie  advantage  of  i.nternational  conventions  concerning  protection  of 
woimded  militai-y  personnelL  and  jillitary  medical  institutions,,  there  is 
still  a necessity  for  full  preparedness  to  pi’otect  the  wounded  and  sick 
should  the  aggressor  tran^le  on  those  conventions. 

Secret  hospitals  and  secret  underground  shelters  were  one  of  the 
principal  means  of  prohecbing  immobile  wounded  and  sick  in  the  National 
Liberation  Struggle.  It  is  x'eallstic.  to  assxune  that  in  a possible  vrar 
there  would  be  considerably  more  casualties  than  in  the  National  Liberation 
Struggle,  and.  only  a small,  portion  of  the  wounded  and  sick  could  be  '‘con- 
ceeled"  in  a manner  like  ttiat.  On  t.he  other  hand,  it  w^'oul.d  not  be  mse  to 
concentrate  all  the  wounded  a.-.d  sick  in  the  depths  of  liberated  territory, 
c*nce  the  scciiritj"  of  even  part.'’  of  tliat  territoiT  is  onlSy  relative. 

In  the  Guidelines  for  Defense  of  the  Socialist  Federal  Republic  of 
jfUgos.lavia  Against  Aggression  we  also  find  the  fo.llowing  views,  which  have 
special  ijnpo7*tance  rd.ativs  to  this  c|u.estion!  *'The  .stiaiggle  t-o  hold  and 
control  space,  including  the  space  which  tl.ie  aggressor  has  temporarily  oc- 
cupied, is  a constant  task,  of  ou.r  arnned  combat  and  of  all  other  forms  of 
i'esi stance, " since  "the  creation  and  holding  of  liberated  territory  in  tem- 
poro,rily  occupied  regions  •;rouM  have  exceptional  military  and  political  im- 
portance," and  this  presui^poses  combat  over  the  entire  teiu'itory  of  Yugo- 
slavia and  the  holding  and  creation  of  several  liberated  zones  on  tempo- 
rarily occ.ipiod  parts  of  the  territory,"  [l] 

As  we  ho,ve  already  emphasized,  a combination  of  dispersing  the 
wounded  and  sick  over  the  entire  territor/  i-rith  e\racuatlon  into  the  inte- 
rior is  one  of  the  foundr,tions  for  protecting  them.  This  p>resupposes  es- 
tabllslmien'i-.  of  sl.zable  fncili'bies  rr.i’  liospitalization  in  the  more  secure 
areas  in  the  interior,  but  one  would  not  allow  the  wounded  ar,id  sick,  to  be 
excessively  concentrated  .in  these  areas,  wliich  raaltes  it  necessary  that  con- 
ditions also  be  found  and  created  for  hospitalization  of  members  of  the 
arm 'd.  forces  in  all  ot-her  parbs  of  the  borritory , including  'bhose  which  are- 
in  tire  rear  of  the  aggr,: "sor's  forces.  With  regard  to  the  use  of  these 
tcrribori.es  the  concept  of  defense  set  forbh  in  the  passages  of  the  Guide- 
lines we  have  quoted  suggests  certain  fairly  concrete  procedures. 

The  system  of  dispersion  would  also  be  applied  as  broadly  as  possi- 
b.le  on  territory  ju  the  rear  of  the  enemy  forces,  using  in  par-bicular  areas 
.liberated  and  areas  ui'der  wcalc.  control  by  the  aggressor,  bearing  in  mind 
that  the  aggressor  is  not  capable  of  constantly  maintaining  every  sebtle- 
tnent,  every  house  and  eyery  foot  of  ter.i'ibory  under  his  effective  conbi'o.l , 
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In  case  of  an  iiranecUate  threat,  the  wounded  and  sick  would  he  gathered  up 
and  moved  about  on  tills  terrltory>  Jnight  possibly  be  housed  In  secret  shel- 
terr>,  and  if  necessary  terri-torial  and  other  units  would  be  conimitted  to 
their  protection. 

On  whatevex'  part  of  the  territoxy  they  are  located,  in  the  deep  in- 
texTtor  ox*  on  tex*ritory  temporarily  occupied  by  the  aggx’essor,  hospitalized 
members  of  the  armed  forces  should  fdways  be  in  an  aiipropriate  state  of 
readiness  and  should  always  have  a plan  of  measures  and  procedures  should 
they  be  exposed  to  an  inmiediate  threat.  So  that  these  measures  can  be  car- 
I’ied  out  more  easily,  woimded  and  sick  military  personnel  should  if  neces- 
sary be  placed  in  separate  hospitals  or  in  separate  depai'tments  within 
Joint  hospitals. 

Buildings  Used  to  House  Hospitals 

Because  of  the  considerably  greatei*  need  for  hospitalizatd,on  and 
because  of  wartime  devastation,  which  unqxiestionably  wouJ.d  also  affect  lios- 
pitals,  it  is  obvious  that  ordy  a minor  poi'"jion  of  the  facilities  needed 
could  be  pro\lded  for  in  the  remaining  peacetime  hospital  stiaictures.  For 
that  reason  a major  poirbion  of  hospitalization  would  have  to  be  organized 
in  wrious  public  buildings  and  a].so  apartment  houses.  Sizable  settlements 
and  cities  offer  ccnsidex’abXe  conveniences  in  this  regard  with  their  ho- 
tels, garrisons,  schools  a,nd  other  stx’uctajres,  bxit  there  is  a question 
whether  it  is  wise  to  liave  major  hospital  facilities  in  cities  in  vie;/  of 
the  threat  to  than  and  their  exposure  to  air  attacks.  Certainly  the  cities 
should  not  be  deprived  of  their  own  hospital  sexvico.  Oix  the  contrary  , the 
needs  of  'the  very  population  of  the  major  settlements  and  cities  and  the 
large  muuber  of  casualties  because  of  bomSxing  and  active  defense  would  re- 
quire that  tliere  be  appropriate  hospital  facilities  within  reach.  Large 
building  structures  in  cities,  vai-ious  undei’gi'ouixd  structures,  shelters, 
and  so  on,  offer*  considerable  possibilities  for  developing  infirmaries 
ifith  the  necessary  hospi'bal  operatiLons  imder  relatively  good  conditions  of 
protection  and  security. 

Nevertheless,  even  assiuning  that  sizable  hospital  facilities  ■\'d.ll 
be  developed  in  cities,  there  will  still  be  a need  to  take  advfintage  of 
other  possibilities,  such  as,  say,  liotels  in  tourist  areas  and  also  nujner- 
ous  villages;  incidentally,  dui’ing  the  National  ra.berati.on  Struggle  the 
latter  were  i)i  many  regions  of  the  country  the  basic  foundation  fox*  the 
organization  of  partisan  hospitals.  In  certain  regions  that  have  a short- 
age of  suitable  public  buildings  i.'b  will  not  be  possible  to  achieve  the 
planned  capacity  w;lthout  making  extensive  use  of  vilJ.ages.  In  spite  of 
tlie  objective  difficulties  in  finding  buildings  for  bousing  hospi'tal.s,  the 
village  also  offers  certain  unquestionable  advantages,  such  as,  for  exam- 
ple, the  use  of  local  manpower  and  local  r*e sources  to  meet  vai’ious  needs. 

In  World  War  II  it  was  net  unccamtion  for  even  the  regular  aimied  foi'ces  to 
set  up  hospital  faci.libies  that  wore  based  on  the  local  population  and  its 
dwellings  and  in  North  Vi.etnam  in  the  ears  of  American  aggression 
the  pr'incipni.  hospital  .facilities  wex*e  develoqxed  in  rui*al  villages  [3]. 
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Moreovt3r,  the  use  of  the  viiLlage  has  special  importance  from  the 
standpoint  of  the  protection  and  security  of  hospitalized  members  of  tlie 
armed  forces.  Tlie  basis  of  this  protection  would  he  evacuation  to  the  in- 
terior of  the  territory,  accoinrrtodaticns  in  relativtily  sec\xre  areas  away 
from  major  military  directions  and  ccaiununi ca bi.on  routes,  and  in  dispersion 
over  the  entire  territory.  It  is  precisely  this  dispersion  and  evacuation 
to  more  secure  areas  away  from  the  major  military  directions  and  routes 
that  come  down  in  practice  to  quajt*tering  the  wounded  and  sick  in  numerous 
villages . 


The  use  of  the  village  for  this  purpose  would  he  considerably  easier 
if  at  3,east  minimal  preparations  were  made  in  peacetime:  for  exaii^le, 

sketches  as  to  the  housing  of  parts  of  an  infirmary  and  an  inTOntory  of 
what  could  he  procured  iVom  local  sources  would  be  prepared  in  every  vil- 
lage where  there  are  basic  conditions  for  setting  up  infirmaries  (suitable 
location,  good  housing  conditions,  enough  water,  favorable  circumstances 
as  to  food  S-.  ply,  and  so  on)j  a certain  number  of  persons  would  be  desig- 
nated and  trained  fci*  work  in  the  infirmary;  prefabricated  structural  ele- 
ments would  be  prep  .ed  at  various  points  so  that  certain  structures  could 
be  rapidly  set  up,  etc.  On  a site  x'repared  in  this  way  the  appropriate 
team  (a  hospital  tern  — the  core  of  the  future  hospital)  might  set  up  a 
hospital  for  the  needs  of  the  armed  forces  and  the  local  population  in  a 
relatively  short  time,  relying  o-  local  manpower  and  materials.  If  these 
prej)arations  were  made  in  the  . of  general  socia.l  campaigns  in  local 
communities,  in  which  citize'  . uld  shQ\<r  volimto.ry  initiative  and  the  Red 
Cross,  young  people  and  wotiK  Cld  have  a particular  siiav  , there  woxxld  be 
no  doubt  whatsoever  of  the'  . aplete  success. 
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WARTIME  I-ttla'JCARY  MEDICAL  EQUIPMENT  FOR  CARE  OP  THE  SICK 

Medical  Colonel  Aleksander 
liranilovio,  docent  and  graduate 
pharmacist,  and  Medical  Colonel 
Ivan  Palmar,  docent  and  doctor 
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The  process  of  oaring  for  the  sick  encompasses  two  basic  actions: 
diagnosis  and  treatment.  Diagnosis  is  a pi*econdition  for  expedient  treat- 
ment, and  when  there  are  large  numbers  of  sick  people,  especially  in  war- 
time, it  is  also  a precondition  for  professional  triage.  It  is  character- 
istic of  present-da;y  medicine  that  diagnostic  methods  are  experiencing  un- 
heard of  developnents  and  new  means  of  treatment  are  constantly  being  dis- 
covered and  produced,  especially  drugs.  Very  complicated  equipment  (arti- 
ficial Icxdney,  electronic  devices  for  monitoring  vital  functions,  and  so 
on)  is  being  used  in  the  process  of  treatment.  Present-day  diagnosis  fre- 
quently requir’es  complicated  apparatus  that  requires  special  operating 
conditions  and  the  help  of  highly  qualified  collaborators;  chemists,  bio- 
chemists, plysicists,  pathophysiologists,  pathologists,  and  so  on.  Under 
wartime  conditions  it  will  be  the  exceptional  case  to  have  these  Mgldy 
qualified  collaborators  in  various  fields  and  also  to  have  the  complicated 
equipment  and  opportunities  to  use  it.  It  is  quite  deal’  that  this  kind 
of  equipment  and  also  many  drugs  manufactured  abroad  are  being  oJnitted  from 
wartime  military  medical  equipment,  since  their  use  under  wartime  condi- 
tions would  be  brief,  uncertain  and  xmeconomical . In  wartime,  then,  the 
mi.litary  medical  service  and  the  health  service  use  in  principle  ohose  di- 
agnostic aids  which  yield  the  maximum  results,  which  can  be  used  with  the 
available  personnel  and  wiiich  are  generally  recognized  and  reliable.  The 
assortment  of  drugs  is  also  being  limited  and  includes  drugs  whose  reliable 
effect  has  been  verified,  primarily  those  which  the  domestic  industry  can 
supply. 

Wartime  military  medical  equipment  for  the  care  of  the  sick  is  usu- 
ally divided  into  the  following: 
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0.  equijmient  foi'  diagnosis; 

b,  equipment  for  the  treatment  and  coi-e  of  the  sick, 

Equiianent  for  Diagnosis 

The  equipment  and  supplies  (aids)  used  in  diagnosis  are  to  he  found 
in  military  medical  kits  which  ore  part  of  individual  and  group  medical 
equipment,  and  some  are  classified  as  individual  articles,  since  in  view  of 
their  size  and  purpose  they  cannot  he  made  part  of  the  content  of  a medical 
kit.  The  types  and  quantities  of  these  aids  which  arc  issued  to  individual 
medical  personnel  or  the  medical  institution  depend  on  the  types  of  medical 
service  being  rendered  to  the  sick,  on  the  professional  coarpetence  of  the 
medical  person,  on  the  specialization  and  capacity  of  the  medical  institu- 
tion, etc.  For  example,  in  wartime  every  pliysicion  would  possess  the  basic 
medical  supplies  for  conducting  a luedicol  examination  within  the  limits  of 
general  medical  service  (themometer,  stethoscope,  blood  pressure  appara- 
tus, tongue  depressor,  etc.).  These  aids  in  diagnosis  are  to  be  fo\md  in 
the  medical  kits  for  this  medical  station  wMeli  ore  in  the  pos.^ession  of 
the  physician  (see  VOJNOSANITETSKI  PREGLED,  Vol  31,  No  3,  197*^,  PP  I86-190). 
At  liigher  medical  .stations  of  the  amed  forces  and  in  ho.spitals  diagnosti.c 
aids  are  usually  grouped  by  specialties  or  branches  of  medicine,  and  sub- 
units and  inrtitutions  aroj  equipped  vfith  specialized  medi  cai.  k3.ta  which 
offer  the  cap^.i.bi3.tty  for  broadoi*  diagnosis  and  for  renderiiV3  a Ixlgher  foiiu 
of  medical  aid.  Since  the  principle  of  tb.nctionaXi.ty  is  applied  in  making 
up  these  medical  kits,  the  desired  capaldlities  are  created  for  a particu- 
lar brojidi  of  medicine  by  conibining  mi.litary  .medico.!  Kits  a,nd  .lndl.vld\ja.l 
ax*i;ioles. 

The  basic  medical,  kit  for  this  purpose  is  the  "Outfit  for  Diagnosl  )3 
and  Work  With  Outpatients,"  which  is  3.ntended  foi’  the  work  of  Ihe  internist 
or  specialist  in  general  medicine.  TMs  kit  is  also  adequate  for  the  wox’k 
of  on  ophthalmologist,  ear,  nose  and  tliroat  specialist,  dematologist  ejfvi 
specialist  for  infectious  diseases;  tlrnt  i.*?,  it  makes  it  possible  for  a 
physician  in  one  six^cialty  to  conduct  a basic  exfupination  in  these  other 
specialties . 
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This  kit  contains  diverse  medical  supplies,  instrmnents,  gear  and 
rubber  articles,  and  because  of  the  capabilities  it  affords,  it  is  issued 
to  al,1.  specialized  outpatient  clinics  and  those  hospittil  depiurtments  or 
subdivisions  of  higher  military  medical  stations  of  the  regular  onried 
forces  where  a medical,  specialist  is  working. 


The  medical  kit  labeled.  "Drugs  and  Outfits  for  Neiu'opsychiatric 
V/ork"  is  intended  for  the  diaf'nosis  and  treatjnent  of  the  sick  by  a neuro- 
psychiatrist,  above  all.  under  field  conditions.  The  contents  of  t>ii  a kit 
moke  it  possible  to  conduct  a neuropsychiutric  examination  and  basic  diag- 
nosis, ai'd  the  lirugs  are  used  to  treat  light  oi.ibulant  cases  of  mental 
trauma  in  the  sense  of  tranquilizatlon  and  psycliotherapy.  Since  tlxc 


15 


li 


purpose  of  this  lueclical  kit  la  limited,  it  contains  tranquilizers,  basic 
supplies  and  gear,  syringes,  a sterilizer  for  instruments,  a percussion 
hammer,  an  apparatus  for  measuring  blood  pressure,  etc. 

Even  In  wartime  preaent-day  diagnosis  cannot  be  iiriQgined  without  re- 
liance on  a laboratory  whether  the  physician  is  working  in  a clinic  or  In 
the  field.  It  is  certain  that  laboratories  in  hospital, s and  medical  Insti- 
tutions in  the  area  will  have  a larger  volume  and  broader  scope  of  clinical 
and  chemical  work  than  will  be  the  case  in  the  military  medical  stations  of 
the  armed  forces.  TlULo  difference  results  not  only  from  the  division  of 
labor  agreed  upon,  but  is  also  an  inevitable  reflection  of  the  conditions 
under  wliich  the  relevant  specialist  will  work  in  the  very  mobile  military 
medical  station  by  contrast  with  those  under  wliich  biochemists  will  perform 
their  professional  activity  in  health  centers,  medical  centers  and  hosui- 
tals.  Therefore  the  methods,  laboratory  gear,  reagents  and  equipment  used 
for  clinical  chemlstiy  under  field  condition, s are  adapted  as  much  as  pos- 
sible to  those  conditions  and  represent  simple,  rapid  and  satisfactory  so- 
lutions with  regard  to  the  accuracy  of  the  standard  methods  used. 

Two  medical  kits  have  been  developed  for  work  under  field  condi- 
tions: "Biochemical  Laboratories,  Basic"  ond  "Biochemical  Laboratories, 

Supplemental,"  the  first  of  which  also  contains  a section  called  "Instru- 
ments for  the  Work  of  the  Mieroscopist,"  wiiich  can  also  be  taken  as  a sepa- 
rate medical  kit. 

The  basic  biochemical  laboratory  is  a medical  kit  used  to  determine 
the  number  of  leukocytes  in  the  blood,  the  leukocyte  index,  to  detect  pro- 
tein, siM^ar  and  urobilinogen  in  the  urine,  and  also  for  conducting  certain 
specific  reactions  in  the  blood  related  to  the  organism's  reaction  to  com- 
bat poisons. 
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The  supplemental  biochemj.cal  laboratory  is  used  to  carry  out  the 
following  analyses: 

a.  in  the  urine:  detection  of  protein,  sugar,  acetone,  urobilino- 

gen and  bilirubin,  and  also  to  differentiate  the  sediment  of  the  urine; 


b.  in  the  blood;  dotermination  of  the  niuriber  of  lexxkocytes  and 
erythrocytes,  the  leukocyte  formula,  sedimentation,  hemoglobin,  urea  and 
sugar; 


c.  in  the  spinal  fluid:  determination  of  protein  and  the  number 

of  elements; 

d,  in  punctate:  determination  of  protein. 

The  laboratory  methods  are  adapted  to  tiiO  working  conditions  and 
the  professional  level  of  the  laboratory  person,  the  medical  technician. 
Most  of  the  reagents  used  in  peacetime  in  the  form  of  solutions  are  in  the 
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fonn  of  tablets  or  paper  strips  in  these  kits,  so  that  work  can  he  done 
quiclcly  and  with  minimum  gear,  nevei’theless  retaining  adequate  accux*acy. 

The  principles  of  the  chemical  reactions  are  in  principle  adapted 
to  standard  methods  token  from  medical  biology,  and  the  only  difference  is 
in  the  form  of  the  reagents  and  the  manner  in  which  the  procedui*e  is  car- 
ried out. 


Figure  1.  The  Medical  Kit  Labeled  "Outfit  for  Diagnosis  and  Work  With  Out- 
patients." 


The  "Field  X-Ray  Apparatus"  is  a piece  of  jnilitax'y  medical  equipment 
consisting  of  X-ray  apparatus,  a photolaboratory  and  an  electric  generator. 
The  X-ray  apparatus  caix  be  used  for  either  roentgenogi*apl>y  or  fluoroscopy, 
which  develops  30  M(V  and  85  KV,  and  it  can  be  connected  to  the  regular 
power  supply  or  can  be  used  with  its  own  generator.  It  is  packed  in 
crates,  and  it  takes  about  half  an  hour  to  set  up  the  equipment  for  work. 

It  also  has  a table  on  wheels  so  that  the  patient  can  also  be  examined 
with  a Bucky  diapliragm. 

Tliis  medical  kit  makes  it  possible  to  perfoxin  the  following  diag- 
nostic procedures: 
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Eqmment  for  Treatment  of  the  S3ck 

In  addition  to  the  medical  kita  already  described,  the  "Physician’s 
B06>"  "hrufis  for  Genei'ol  Medical  Aid,"  "DiAJ^s  and  Gear  for  Neuroprychi- 
Citric  Work,"  etc.,  3evera.l  types  of  medical  kits  containing  mecUcal  sup- 
plies and  drugs  ojid  kits  intended  for  care  of  the  pat,ient  are  used  in 
treaiment  of  tlie  sick. 

The  medical  kits  "Pharmacy,  Field"  and  "Plmimmcy,  Basic"  contain 
drugs  and  chemicals  and  instruments  and  equiimient  for  px’eparing  drugs. 

The  field  phoamcy  ia  issued  ho  those  iidlitaiy  mod  cul  si.ations  and 
health  institutions  where  general  medical  seinrice  is  offea  od,  since  it  con- 
tains drugs  intended  for  the  work  of  a general  practitioner.  This  kit  is 
handled  by  a pharmaceutical  teclmieian,  and  the  contents  include  antibiot- 
ics, sxufonomj-des , anoigesics,  bronciiodilators  ui»d  other  drugs  necessary 
for  emergency  aid  and  ti'eatnient  of  the  most  coninon  illnesses , 

The  military  medical  kit  refex'rod  to  a.^  "Pbrainacy,  Basic"  i.s  han- 
dled by  a pharwftcist,  the  content  of  ^U%igs  is  more  diverse,  it  miikcs  it 
possible  to  meet  needs  wMoh  arise  out  of  the  work  of  a medical  specialist, 
and  it  also  makes  it  possible  to  prepare  certain  basic  magnistral  drugs 
(eyedrops,  i^owders,  ointments,  solutions,  etc.). 

The  military  medical  kit  referred  to  as  "Dnigs  for  the  Sick"  is  in- 
tended for  treatment  of  a certain  number  of  patients  in  modi,  cal  institu- 
tions and  military  medical  stations  where  an  internist  is  working.  The 
assortment  of  dinigs  is  broader,  and  in  combination  witli  the  military  medi- 
cal kit  referred  to  as  "Phamuicy,  Ikisie"  :i,t  can  moot  the  wartime  needs  of 
most  medical  institutions  where  specialized  aid  has  been  given  to  the  sick. 

The  military  medical  kit  referred  to  us  "Drugs  for  Infectious  nis- 
ensos"  has  been  jiuxde  up  in  a similar  way;  it  contoi.ns  a broader  si^ecific 
assortment  of  antibiotics,  sulfonamides  and  other  drugs  used  in  treating 
the  most  common  infectious  diseases  in  TfUgoslavia, 

The  military  medical  kit  referred  to  us  "Outfit  for  Care  of  the 
Sick"  and  "Hospital  Equipment"  are  indispensable  for  the  care  and  atten- 
dance of  patients  under  field  conditions,  and  they  contain  articles  such 
as  bedpans  of  various  types,  gJU’bage  buckets,  cans  for  washing  the  Ivmds, 
a (lovieo  for  lieating  water,  pots,  brushes,  glasses,  etc. 
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Vel*y  Up-’bo-datie  oqu;l.;^iueftt;  lox*  da.fv^noa.la  tmd  i-.retvfjuonl; , >»wufi.i;iy  in 
the  form  of  i>ortablo  aijpnratuaca , are  also  luted  in  wurilnio  luedioal  J nnti- 
tutiono  and  mllltarj'^  modlcu.l  atutlona:  elcctrocardlograplui,  detUhi'llln- 

torO)  pi^ceinakcro , etc.  nia  typo  a and  nuiiil)erG  of  1;heae  apparatueea  depend 
not  on.l^  on  the  physlognody  )uid  oapacl.1^  of  the  healtli  inatitutiiona,  hut 
also  on  the  eondlbions  \mder  which  It  will  he  operating  in  wartime.  That 
ISs  if  operation  tinder  stationary  conditions  Is  provided  for  with  a guarmi- 
teed  source  of  electric  pc/wer,  tlie  available  peacetime  equli>ment  con  he 
used  witliout  limitations.  On  the  other  luuul,  operation  xutder  field  condi- 
tions and  in  movement  affect  the  selection  of  the  type  of  apparatus  so  much 
that  the  oorroct  orleniiatlon  is  exclusiveiy  toward  portable  apparatuses 
wliich  use  batteries  or  storage  battcx’ies  for  tiieir  oporat.i.on.  Tlie  experi- 
ence freatt  the  peacetimo  emorgcncy  medico.1  aid  scia'ico  will  certainly  help 
every  medical  insti tution  to  find  the  appropriate  solution  for  its  own  con- 
ditions . 


FJ.guX’e  3,  mie  Neretva  X-Ray  Apixii'aUis  in  tlie  Mmttu*y  Medical  Kii;  Called 
"X-Ray  Machine,  Field." 

It  api>oars  that  the  most  correct  orientution  i s toward  modion],  ki  ts 
and  Jndividua.!  medical  articles  (elcctrocar<liOf.:rap)i,  defibrillator,  etc.) 
in  equipping  wartime  medlca;i  in.stitutiona  and  mili  tai'y  jnedicfil  stat-ioiis 
with  wartime  medical  equipment  for  diagtnoais.  'J'his  method,  which  is  based 
oti  foiniriarity  with  tlic  features  of  medical  equipuent,  maJton  it  possible 


to  carry  out  oouiid  lircpavationa.  Morttoftl  uujyplloy  and  dnig!,;  for  treating 
the  oick  arc  pr«jpMX'ed  :ln  the  fom  of  medical  kitn,  rujcl  they  voproeont  tiiC 
uimitloat  at>d  eaa;i  e»t  «o!l.utlojii  in  tlto  preparati onn  of  the  liculth  ycjrvlcc* 
although  oveiy  modioal  inotltntiion,  aiROLy’-sing  Ata  own  cnpablll noodo 
and  worttoo  accignnient,  Jiioy  alao  fonn  I’eoc.i’V'cs  ot‘  tlioac  oupplies  O-S  port  of 
it(?  pharmacy  or  tlje  aubdivlBlona  of  the  wodiool  inatitution,  maintain  the 
appropriate  level  and  aoBoj-Unent  of  Ita  peacetime  Inventorlo/i, 

Bubiuitted  9 yeptembor  197U 


-Vi 

-5 

ii 


'"-’"“'''I' 


f'-l 

I 

« 1 

■•*  J 

I “ 


WlKaiM’-MY  TinjlNDS  IM  DEVEJjOPMHNT  of  chemical  weapons 

Moflioai,  LlciUiieiiftnt  Colonel 
NedeljKo  ltotJlo>  docboi’, 
Seotoi*  for  Pharjuaoology  and 
Toxicology  of  tho  Institute 
for  Toclmicn:i  and  ModiotO. 
Protection,  UclgrudG 


Tlio  uso  of  poiaonoua  cliem.i.ca;La  as  woa\iona  datoo  tl'an  ancient  tiinen. 
llowover,  the  iitodoi'H  hiniioxy  of  oh^nicaO.  voupons  Ltfgina  with  World  War  !t, 
when  pLosgeno,  uniytaisi  i.uv.1  otiicr  po.lnon  gaseg  v.'ere  used.  Since  that 
time,  ns  technology  and  organic  ohojiilstry  have  dcvovloi^d,  ehendeal  weapons 
have  ai.so  Loon  dovoloping.  An  Important  Jlictor  J.n  tlds  dovelo.VJnont  has 
teen  the  synthealn  of  the  very  l;oxic  organic  phcsphonis  co«aPo\md!j  sarin, 
ttd)un  <uni  soman,  which  Schrader  mid  liis  ctworkcra  synthcsii'.ed  in  193?  ii' 
the  lahorutorics  of  I.  Cl.  Fax'ben  ((]ciiwuw)«  n»e  CLUioovei*y  of  those  oc»n~ 
liomids  marked  a new  ntofio  in  tho  modorn  liiotOi'V  of  ohemlcml  weapons,  and 
there  are  some  who  rogar<i  April  15i*i2  (when  nuisa  producidon  and  stoclq)ii.ing 
of  tuLun  began)  nn  porhnpy  n more  iinportmit  date  In  tlio  dovoloptucnt  of 
cluuiilcal  weapons  than  July  19.17,  when  muotux'd  gas  \nxo  used  as  a coiubat 
poison  on  tho  fi'cnt. 

in  tJic  flr.Tl.  postwar  yoavs  tVioro  w.as  l.i  ttlc  talk  idiout  chomi.cn;i. 
woaiions,  prohah.ly  booauso  U\e  world  was  st.ill  greatly  imin'c.sscd  by  the  de- 
slr-uotivc  power  of  nucil.oar  weapons.  Thanhs  to  the  asitonsive  jirtigress  of 
tCi.imology,  improvivnont  in  t)\o  synthetic  cai>ab;l.lltics  of  oi’ganic  c}ieiiiinti"y 
and  tlio  i;cohii:il<;nl  jnivtiUition  in  general,  an  eneiiuou;s  number  of  biologi- 
evilly  active  cojiipounds  luvve  been  synthesiaod.  may  of  tliciii  iiavo  drawn  the 
attention  of  ndlltju’y  vcsoni'chex's  because  of  the  i)ossibi3.1ty  of  thcii'  iiso 
aa  potential  combat  poisions. 

Pl'CsOnt-day  research  in  tho  field  of  combat  paiuon.s  in  militfU'y 
clieiidstiy  (uid  toxicology  is  aiito'i  in  two  directions;  toward  Jdndlng  more 
effective  clwanlcal  (;oin}x.nind.‘>  within  .a  existing  groups  of  CiVnbat  poisons 
(noin/c  gase.s,  tear  ga;ic.s,  etc.)  and  towiuxl  the  devoioptnent  Of  now  typo;,  of 


■I 


i 


2'> 


QOBibat  poiuone  (for  cocoinplo,  psyohoorieralota  poitione>  "otlmicaxly  seloolivo 
polsono,"  otc.).  Wg  will  clto  V-polaonfl  VjlrLch  PeXong  Xo  tUe  group  of  noi'^o 
ooinPrtt.  . >M}  au  <.:x*.»«up;i.«  C'f  t.lH‘  ■•IqvxsIoixiwuI.  of  more!  UiTootivo  wouposi;.; 

within  limitn  of  avi(it.lng  combat  poinono.  Mimt  i/j,  the  "oonvoni.lonnl  '' 
nox'v^  guyeii  atu,'ln>  tubun  uud  aoit'au  (or  G-poiaonc  ao  they  uru  otliui'X'riLie 
cain.ed),  1)e<;mu!c  of  tiiej.'j'  pViycJ.ijochfanical  ;oropGri.;iof;  good  voluiii.n.i  hy  and. 
the  lack  of  odor  and  color  woi-o  envioogcd  px*i«uoi'i;i^  fol'  poiaoniiiig  by  in  - 
lialEition,  and  inhalat.iciii  of  tdio  i\iy!iOy  of  'hVioao  polGOu  gnaor:  could  bo  out^ 
tiroly  proventcd  by  puttJ.»)g  on  a gaa  maak  In  timo.  Rfisoaroh  wap;  tbe,vGfovQ 
aimed  at  finding  oontpoxinrta  In  thin  group  of  polnon  ganoa  wMcIi  would  offeo- 
lively  penatrftto  the  oi‘ganioiu  by  oc4ua  othoi*  iiieimo  even  though  the  gas  mask 
wag  XTui.  on.  lliis  led  to  tUo  diocovory  of  the  V-poiaoin?,  vMoh,  fir  at,  are 
conoidcrnbly  wore  toxio  tl.  n tbo  (j-poisona,  ojul  nooonrt,  bocauso  of  the  low 
i;OhSion  oX'  thoir  iXtuua  thoy  uro  not  very  volatile  and  they  very  easily 
ponGti'ato  tlivongh  olo  thing  and  akin  l.v»  t\io  form  of  luinnho  dropleluj.  Vfo 
will  oito  thci  payohoohoiidcal  i5oleon8>  vui'ioua  mQein.3  of  tou\pDX’arlly  inca- 
pacitating hvuiuxji  boingo^  poiflouB  uood  by  cojimudoa  oto*  ,.  an  an  oxcm\))lo  of 
the  clevoloixiicnt  of  new  typeu  of  ccinbat  poiaona  wbiolj  ah  i;he  atoiic  time 
oroai:-od  oppOrtunJ.iiiea  fox'  u new  mode  of  chemical  wax’X’ai'o.  in  genes,  xd.  it 
can  be  aaid  of  wioat  of  t}'o  more  rocont  "inoon<iia.:fy"  and  ohiser  woaponG  that 
they  ai'G  onaQuhitPIly  chcmlaal  and  hhah  the;ir  effeoh  in  bayed  on  1;hQ  cre- 
ation of  a biochetidoftl  logfot*  in  tho  oj*6«'^nlsm.  'Tl'>ua  vaviouis  "inoondiaxy" 
weapons  (napa.lm,  xvhito  plioaphoinia ) , ;.iny,  ond  iveaivona  used  to  <leatroy  planta 
or  to  defol,i.uto  foi'oota  (hox'bicidoij)  and  oljomioa.ly  imcd  to  alter  weather 
oonditio!!’.'  a.i'o  i!i  a.  .couac  chojiiicai  wonnojic^  ainoo  tb.oy  hyvo  y.  toxic  err'cet 
on  the  organ! ym  ail  the  way  to  a lothtikl.  ontccuim.  Mi  thc;u:  weapon;.;  )mve 
been  xnuid  in  the  inox’c  .rociont  iullitax*y^  confli ct.a  (Koi'oa,  Vietnam,  the  Ayrxh- 
icx'Mcli  conliict).  liowevor,  the  txaic;  chanical  w'eapon  in  txnXy  that  weapon 
wld.ch  pvodxiooa  clivoot  tuid  exxoiuaiveiy  toxio  effeohn  on  tho  i.ix'liiR  oi'ganism. 

Tluo  px;o,sevvt-day  (axetica.l  ela;.5r,!iri<;atlon  of  eombal;  poiyoua  di  v.Vdoi:. 
nil  t’cjiihah  \x):i  aon;:  .i  nto  two  categories;  letiiai,  i nt.cndofi  |.o  (l(>,'itvoy  man- 
power, and  nonlotlia.lj  wlxioii  ai'o  xiaod  to  tomporariiy  :i  nceixacl  tnto  Ixuman  bo- 
Ingn  (Kclicli,  196?;  Uex‘ooh>  ;i.9?o).  Thin  divlnioix  AiDy  rofloet.3  the  px'oa- 
ont-day  trend  i,vx  developnont  o,C  tiie  tdxomicni.  wcapona  txnd  Jndi  oaten  liio  ik>- 
larls'.atxon  of  combat  poiaon.n.  On  the  one  hand  wc  ncc  tlic  emex'gcnco  0.1'  ox- 
tremoiy  toxic  compo\uid;j  with  a lilghLy  doaul.y  eifect  (noi'vo  gtiso/j),  tmd  on 
tlie  otlior  wc  soo  coiiipovnula  witlx  a tempox-ary  toxic  cfl'ccl.  on  manpower  that 
do  not.  huim  the  orgaiilam  ix’rcvei*:d.l)iy , '.lliiy  divlniou  ol'  comiaxt  poi;son;j 
catmot,  of  covlr^?e,  be  a.cceptod  fx'om  tbo  medical  standpoint  :;.ln<;o  it  ia  dif- 
fionlt  to  predict  i;o  wbat  extent  any  poi.sonou;-!  .-.lUtintance  vd,l.;i.  bo  e,i'i'oct.i.vc 
III  eauaJng  only  .revcralblo  and  tcmporai'y  patiiological  di.!turbenooc.  'nds 
di'vi;jJon  in  therefox'o  more  innxjrtant  .tYom  the  atiuidxsoint  of  militai-y'  tac- 
tiO;i . 

Tlio  idea  of  tcmporax'iiy  incapacitating  an  cneiiy  ;ln  wax'  ia  not  new'. 

Tt  i .a  ui.!iJ.  known  tiiat  ma.uy  ,:lie>ni.cai.  ccinpoutKla  , ti.riig;;  and  so  on  can  .‘:e,lee- 
ti'vxiiy  cavuio  Isoiutetl  dinviiption;:  of  certain  piiy;i;ioi,ogioaJ.  I'lnict.ion:.;  wh.i.cli 
woxfi.d  tenu’orar.i..lY  para;iy"c  people  for  a tiaie  without  leaving  ]scxinaneivt 
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paLholdgJ.cal  cliaiigcL!,  T1U.G  mnU  or  tai!5)Oi‘ai‘;y  J rir.ap;ici  i.ti.t.lon  om  b<j  aL'liievOil 
b.y  tig  octrittiin  pi\yGir;aJ.  and  msntfi,!,  .rimctaono  of  t'nQ  orgdiiilnm.  ic 

wl\y  Idto  ijicapaaioubiiig  P'OijJono  (or  "inc«X)acitanLe'')  omi  bo  tlivldoU  into 
IhoaG  vliicli  uvImoA'i.'!^  arrGot  ttomafcic  (Imctlons  and  tlioao  poidons  wlLloh  dosii- 
iaoi^tlUv  tu’fGcb  bJiG  montal.  ('Uiaotlona  of  bite  opgiuiitan. 

TUq  Ittllowilbi  fiC^iivliio  Qffuobo  wMoh  ijoii.'i.il  como  into  GoneidopoticTi 
for  tcn^Ktrory  inaapacl  tobiou  of  huimm  beiDga  d'o  moat  I'l'cqudnkly  mtnvbionod 
in  hlie  tn:!„l  ;l  3.1  toratura : pax'OjLydifi  toiu  ditji'uptioua  of  Clio  bonuo  of  the 

sKG3.0iiaX  im3acn3.otnvG,  dioi-uptioii  of  the  cooivU nation  of  woveiiieni  a,  aurpriao 
oliangoB  in  blood  proogura  (oHpooitt.l.'iy  oidihootatic  liy;potcnoion),  vai'iouo  din- 
bua’boi'iQOd  of  bho  gaBtrointoetinal  apparatun  (intensiafp  vomiting,  diai'i'lioa , 
oto,)j  banypoi’iivy  bllndnoan  and  deal'netia  and  intoiieive  hGivvlng,  aneoKlng  oj* 
oougtulng  (Kobinnon,  lyoGj  Stadc,  1963)  • Even  t)i0U(>}i  a lavge  nnmbor  oi'  chcan- 
ical  c«ni3oundB  or  dvugii  (iuidQaii’ab.le  offoota)  o«u»  uuusa  bhoae  uomatiG  In- 
juries j only  a fovf  coiiibab  ijoiaona  liavo  bacoiiie  otandai’d.I.nad  in  the  foinn  of 
cUoinlGal  weapons.  TliQfJo  a>'s  tho  so-Gii.3_led  ui>settin6  agents  svicb  ao  oi'tho- 
(dLlorbeii£.y.l.ldQnQ-ai\a.l,o)innibrii«)  (CS-3)oiMonn) , a.nd  thmi  clfloroacotophonono 
(UN-^polsona)  and  adomnito  (DM-xioiaona) . .in  uiiutll  concontrations  tUoy  se- 
vcx-c.'l.y  ivx'l'bato  blm  sUin  ami  iiittoosu  and  cavuGO  Intenaitva  l.o.ii-ing,  oLrong 
oough,  snoesiiig  luid  hoadaohea.  Us.i»ig  higher  concentratlonG  j tho  toxic  of- 
fcct  of  the  upHabting  agonta  may  even  la.at  aoxasrai  houi*a  af bar  the  end  of 
tlvG  oontam;l  uatxon . Under  exocptionol  clx'cvniiijbatiecfH,  deponding  on  blio  man- 
ne,V  of  UUG.  bhoso  noisoiis  alae  eauiio  nenminent  dnmaso  to  VI  1(0,  i\uibtiouri 


poisoiis  alao  eautit!  nGniianent,  dnmago 


tdili  a !l.obi!:.i.L  oubc«iio.  ,i.t  :ia  wo.I.i.  known  that  they  v;c;.'e  usoct  in  j.at'gc 
ainounbti  and  in  vai'iouo  ways  .in  blie  Vietnam  war.  Moreover,  bhe  CS-.  CK-  :ind 
fM..\x>:l..von!;  a:i-o  al.-so  ca't..lod  “pol;i<;«''  [>oi.(jon:7  ("idot  control  agents"),  r.lnoa 
they  tu'o  used  to  .'mpin'oso  mans  unrest  and  deKion.'.'.tivxblon.'i.  The  moul  crfoc- 
tlvo  Iioifjoii  in  tlu.s  group  is  CS,  booauyo  it  huii  a wide  gap  belw^or.  the  in- 
oai)acJ. tailing  dose  and  the  oai.eulatod  iQthal  index,  ElTectlvo  incapacita- 
tion of  human  hoinga  :l,;i  nctii  cxTcd  with  coat  ami  nation  of  the  u.i  v wit!)  aero- 
.'io3,,',i  bebwoeii  1 ai  d 3 mitn'cms)  .in  u coJicentration  of  3,0.0  mg/iid ivm3 j 

i:lic  .lethal  iJUlox.  i.o.j  the  ro.l.ub.ionship  babiwen  tho  concentration  of  cn  In 
the  a;i,3’  and  the  exposure  t.liKO  wliich  would  caiu-.e  tloalh  is  between  Ii0,000  and 
7'}, 000  in(5/jn;in/in3,  In  obhex>  wonis,  0.3  comes  close  to  the  type  of  t.ho  "iilonl" 

liicnpa  cl  bating  poisonr;;  even  uudci'  v.ai.’yi  np  o.oiuU  tion.!  of  npp.li  cation  It 
ought  nob  to  cause  tlic  death  of  the  viotliiin  of  tlio  aoning. 

Wo  should  alao  inc.lmle  in  thi::  gj-ovip  ol’  po.Uions  the  previously  known 
conventional  jioi'-ona  like  munini-d  ga::  (iporlLe,  ni  tvoBon  mii stand ) , phus-- 
geao;,  a.ml  r.io  on.  w'iicli  (’an  aj.-io  Icjnporarily  .Inca’pac.i tal.o  pooilLo  when  used 
in  nonlelna.l  concentrations. 


Iho  o'bluM'  group  of  poi  (jon.o  vdiich  tcmpor.ni'.il.Y  incapac.lLate  pcop.l.c  i n- 
clude;.! those  chcnil  ca.l  ;Uil);.itancos  vdi-ldn  cau.so  in  livmiun  bc,lng;i  d.i  :;t.u  rl)iVM(;cii 
of  noxinal  meivtcU.  acb.i.vitic;; . hy  contx-a.-il  with  the  prevlo'.ns  g.l'cnp,  espo- 
cl(fl..l;v  l.he  ;.;on,'i,  tlie  htmiitVil  effect  ol'  tlunsc  p.sychochem;i,oal  riol.;on:; 

licit.a  oven  ul'tor  oonlact  v/i  tn  tiicm.  lnton.ai\ai  rcsc!vrch  .In  this  fiold  bo- 
gnu  in  .late  3.950,  (Uk!  t!ic  nub.'IAc  was  first  :u)!'oJ’mod  elionl;  tnein  in  ,T|.'vd  v.'hon 


the  Urxtecl  States  declared  the  so-called  policy  of  'Wr  without  death." 
Miere  are  imofficial  data  (Neilonds,  1973)  to  the  effect  that  these  poi- 
sons were  used  in  Vietnajn.  One  such  poison  has  been  standardii’;ed  as  a 
chemical  weapon  in  the  United  States  Anued  Forces  under  the  code  name  BZ- 
poisons  (Hersch,  1970).  The  BZ-poisons  cause  disturbances  of  higher  nex'- 
vous  actlvD.ty  and  of  the  vegetative  neinrous  system;  these  distiu’bances  are 
manifested  by  psychomotor  excitation,  dysphoria,  hallucinations,  and  dis- 
orientation in  that  the  victims  cosiipletely  lose  contact  with  the  exteimal 
world.  It  is  well  known  that  along  xTith  the  BZ-poisons  there  are  also  many 
other  corapoxmd  s o:.*  drugs  that  can  cause  similar  distux’bances  of  mental  and 
vegetatiTC  functions,  whether  it  is  a question  of  talcing  the  so-called 
"true"  hallucigenic  substances  (LSD,  amphetamine  dei'ivatives)  or,  on  the 
other  hand,  of  accidental  or  suicidal  poisoning  with  toxiLc  doses  of  jnany 
drugs  (sccpolemine,  atropine,  phencyclidine,  etc.).  These  psychomimetic 
ccajipounds  arc  used  in  experimental  psychiatry  to  evoke  various  types  of 
"model  psychoses"  and  are  of  iuportaxxce  as  potential  coinbat  poisons. 


In  short,  according  to  the  infoixnation  fi’oni  the  literature,  the 
present-day  arsenals  of  chemd.cal  weapons  consist  of  the  following:  ex- 

treittely  toxic  nerve  gases  (G-poisons:  sarin,  tabun  and  soman  and  V-poi- 

sons)  and  poisons  for  tempoi'axy  incapacitation  of  human  beings:  0S-,  CN-, 

DM-,  and  then  nitrogen  mustard  axid  BZ-poisons. 


The  bibliograpliy  can  be  obtained  from  the  author. 


Submitted  15  Febxuai'y  .1974 


tpp  345-347]  13I)C  615.01.099:623.459.446  (CS,  CR) 

PHARMACOLOGICAL  AND  TOXICOLOGICAL  PROPERTIES 
OF  PRESENT-DAY  COI«IBAT  POISONS  WHICH  CAUSE  MALAISE  (CS,  CR) 
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doctox*.  Medical  Lieutenant  Colonel 
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Medical  Lieutenant  Colonel  yiadimir 
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Teclinical  and  Medical  Protection, 
Belgrade,  and  the  Clinic  for 
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Medical  Academy 


The  group  of  agents  that  cause  malaise  wMch  have  been  standardized 
and  which  are  in  the  arsenals  of  chemical  weapons  is  made  up  of  the  follow- 
ing: orthoclilorhenzylidene-malononitrile  (CS),  chloroacetophenone  (CN)  and 

adamsite  (DM)  [8].  Accox’ding  to  the  most  recent  information,  the  recently 
synthesized  poisons  with  the  code  name  CR  [3]>  which  still  has  not  been 
standardized  as  a chemical  weapon,  shoul.d  also  be  put  in  this  group.  Ir. 
any  case,  agents  that  cause  malaise  belong  to  the  gxroup  of  poisons  for 
temporary  incapacitation  which  have  an  irritating  effect  on  the  skin  and 
mucosa  most  probably  through  stimulation  of  sensitive  nerve  endings.  This 
irritative  effect  causes  a number  of  painful  and  uncoJnfortable  feelings 
such  as  intensive  tearing,  blepharospasm,  severe  cough  and  sneezing.  By 
and  large  these  combat  poisons  have  a short-lived  effect,  their  toxic  ef- 
fect occurs  almost  instantaneously,  and  it  lasts  only  so  long  as  it  is  in 
contact  with  the  organism.  Agents  that  cause  malaise  were  used  on  a large 
scale  in  the  Vietnam  waa’  [6,  10,  13] . By  way  of  illustration  we  can  say 
that  in  1S)67  alone  5OO  tons  of  these  poisons  were  used,  and  by  I969  the 
pi'oduction  of  about  2,900  tons  of  ivgents  that  cause  malaise  was  planned. 
Aside  from  theix*  use  in  war,  the  poisons  in  tills  gi'oup  are  used  to  quell 
mass  disorders,  demonstrations  arid  stx’ikes,  which  account  for  their  being 
called  "pollCL  poisons." 
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In  this  article  we  xglU  present  the  principal  phannacologicax  and 
toxicological  properties  of  only  f.  3 most  recent  poisons,  i.e.,  of  CS  and 
CR,  since  cljloi'oacetophenone  (CN)  .id  adomslte  (DM)  wei*e  used  in  World 
War  I and  there  is  quite  a bit  of  infoimtion  about  them  [2] , Moreover, 

CS  and  CR  I’Oisons  differ  considerably  from  CN  and  DM  poisons  in  that  with 
respect  to  their  toxicological  jirqpertles  and  tactical  use  they  car  close 
to  the  type  of  tlie  "ideal”  poisons  for  tenporary  incapacitation.  We  ore 
thinMng  here  primarily  of  those  poisons  which  have  a large  gap  between  the 
dosage  vliich  effectively  disables  and  tlie  lethal  dosage,  i.e.,  they  have  a 
broad  "safety”  zone.  According  to  the  figures  we  give  in  Table  1,  it  is 
obvious  that  the  CS  poison  is  the  most  suitable,  since  the  gap  between  the 
dose  which  is  the  threshold  of  irritation  eind  the  lethal  index  is  great 
(0.1:75 >000  >Mg/jnin/m3 ) . 

Table  1.  Toxicological  Properties  of  Di;.  jomforting  Agents 

Type  of  Poison 


OT 

CS 

0.3-0.1 

0.1 

0.05-0.1 

5-15 

2-5 

1-5 

00 

20 

10 

,500-25,000 

15,000-30,000 

40,000-75,000 

Threshold  of  irritation 

(mg/ui3) 

Maximum  tolerance  (mg/m3j 
Disabling  dose  (mg/nin/mo) 

Letluil  index,  (ng/ain/mo) 

Note:  The  figures  were  token  frcsn  a 1$)69  publication  of  the  United  Na- 

< • . f; 
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Like  CS,  CR  causes  blepharospasms  after  local  application  of  just  a 
few  drops  of  a 0. 0001-percent  solution,  while  the  mean  lethal  doses  for 
marauals  are  between  0.6  and  7-0  g/hg  of  body  weight.  Consequently,  even 
in  this  case  we  are  dealing  with  a strong  irritant  with  relatively  low  tox- 
icity. 

The  Toxicology  and  Pharmacology  of  CS  Poisons 

CS  was  synthesized  by  Corson  and  Stoughton  back  ' . I928  [4] , and  the 
abbreviation  CS  comes  froa  the  initials  of  the  last  name.s  of  the  discov- 
erers. The  English  classified  it  as  a ccaribat  poison  only  in  1950  [16J, 
while  the  Americans  used  it  for  the  puiposes  of  war  on  a Vietnam  battle- 
field in  1964. 

Tne  chemical  formula  of  this  poison  is  as  follows: 


\ 


C 


-/ 


CN 


x:n 
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Orthochlorbenzylidene-malononitrile  is  a white  crystalline  substance 
which  melts  at  95®  C and  boils  between  310®  and  315®  C.  It  is  practically 
insoluble  in  water  and  dissolves  well  in  vaidous  organic  solvents  such  as 
acetone,  dioxone,  methylene  chloride,  ethyl  acetate  and  benzol.  It  is  less 
soluble  in  alcohol.  In  water  it  rapidly  hydrolyzes  and  decomposes. 

General  Toxic  Effect  of  CS  on  Exi^erlmentol  Animals 

The  results  of  experiments  concerning  the  acute  toxicity  on  rabbits 
showed  that  intravenous  or  subcutaneous  administration  of  doses  between 
6.0  and  9.0  ng/kg  of  CS  brought  about  the  death  of  the  animals  in  10  min- 
utes [l5  J . The  lethal  doses  for  mice  and  rats  are  much  higher  and  amount 
to  between  200.0  and  800.0  mg/kg  of  body  weight.  As  for  the  toxicity  of 
CS  when  administered  orally,  the  present  data  indicate  that  the  lethal 
doses  for  rodents  are  between  200.0  and  300.0  mg/kg  [7]. 

The  systemic  signs  of  poi.soning  with  CS  poison  are  manifested  by  un- 
rest, rapid  breathing,  tachycardia  and  convulsions.  Pathomorphological 
studies  of  the  dead  animals  showed  very  slight  changes  in  the  foim  of  con- 
gestion of  lung  tissue,  while  no  sort  of  pathological  changes  were  found  in 
other  parenchymatous  organs. 

We  should  stress  that  the  intensity  of  the  general  toxic  manifesta- 
tions and  also  the  magnitude  of  the  3.ethal  dose  of  CS  in  experimental  ani- 
mals depend  equally  on  the  manner  of  administration  and  on  the  type  of  sol- 
vent used. 


Effect  of  CS  on  the  Eye 

Local  application  of  CS  dissolved  in  methylene  chloride  (0.05  nil  of 
a 10-percent  solution  or  0.1  ml  of  a 50-percent  of  CS)  very  rapidly  causes 
severe  blepharospasms  and  xuirest  in  animals.  Moreover,  intensive  hyperemia 
of  all  ports  of  the  conjunctiva  is  noted,  along  with  seroraucous  tearing 
typical  of  the  rabbits.  The  hyperemia  was  later  acccmpanied  by  edema  of 
the  conjunctiva.  At  times  one  can  also  note  a strong  swelling  of  the  nic- 
tating membrane  accompanied  by  ptosis  of  the  lower  eyelid. 

The  blepharospasm  and  tearing  conpletely  disappear  20  to  60  minutes 
after  local  application  of  CS  in  the  eye  of  a rabbit,  while  the  hyperemia 
of  the  conjunctiva  last  considei’ably  longer,  lids  liypei-emia  may  be  can- 
plicated  by  suppurative  inflammatory  changes  which  persist  even  more  than 
40  hours  after  drops  containing  CS  are  put  in  the  eyes. 

Effect  of  CS  When  Inhaled 


Inhalatory  application  of  CS  in  the  foim  of  an  aerosol  also  causes 
intensive  tearing  and  salivation  just  a seconds  aftei'  exposure  (inha- 
lation). However,  along  with  these  signs,  immediately  after  inhaling  the 
CS  aeroso.l.  the  anhnals  become  restless  and  hyperactive,  and  between  5 and 
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10  jnlmtes  latex'  signs  of  iinpsded  respiration  and  occasional  apnea  appear; 
these  disappear  only  about  20  minutes  after  the  oiiiinaj.  has  teen  removed 
from  the  contaminated  area. 

Pathological  ematomlc  findings  in  these  cases  of  poisoning  show  liy- 
pereania  and  edema  of  lung  tisstxe  and  then  necroses  and  hemorrhages  in  the 
gastrointestinal  and  respiratory  tracts. 

Effect  of  CS  on  the  Skin 

CS  has  an  irritative  effect  on  the  skin  of  experimental  animals, 
causes  erythema,  necrotic  ulcerations,  edema  and  depilation  at  the  place 
of  application  171  • It  is  interesting  to  mention  that  decontamination  with 
>rater  and  soap  does  not  prevent  the  developnent  of  tiiese  changes.  Complete 
recovery  of  the  injured  parts  of  the  skin  occurs  only  5 weeks  after  con- 
tamination. In  this  connection  we  should  emphasize  the  fact  that  the  sol- 
vents also  have  an  irritative  effect  on  the  skin  in  their  own  right. 

Aside  from  the  fact  that  in  large  concentrations  CS  has  a directly 
toxic  effect  on  the  skin,  it  has  been  demonstrated  that  this  substance  also 
possesses  a sensitizing  effect  [l?].  The  skin  is  ser.ritized  fo31owLng  re- 
peated applications  (intradermal  or  on  the  skin  it-ielf)  or  suberythemal 
doses  of  CS  poison  and  is  manifested  by  erythema,  edema  and  necrosis  of  the 
skin  at  the  place  of  application. 

IhaxTnacolc5gical  and  Biochemical  Effect  of  CS 

Judging  by  the  chemical  structure  of  CS  poison,  one  con  easily  con- 
clude that  this  substance,  since  it  is  a very  active  alkylating  agent,  re- 
acts very  q\iickly  and  easily  in  the  organism  with  SH  groups  and  inhibits 
the  acti'V'ity  of  those  enzymes  in  the  blood  which  depend  on  these  biologi- 
cally active  chemical  groups.  The  results  of  experimental  research  has  in- 
deed shown  that  CS  acts  in  a very  manifold  way,  disrupting  the  activity  of 
'various  biochemi.cal  systems  in  the  organism.  For  example,  it  hos  been  es- 
tablished that  CS  causes  disruptions  of  saturation  of  the  blood  with  oxy- 
gen, inldbits  the  activity  of  pyruvic  decarboxylase,  and  so  on  [5].  It  is 
also  thought  that  CS  and  its  deri-vatives  affect  the  acti-vity  of  biological 
systems  in  the  organism  of  experimental  animals  such  as  bradykinin,  Idsta- 
mine,  etc.  CS  diminishes  the  activity  of  nonspecific  esterases  in  the  se- 
baceous glaiids  of  the  skin  of  mice,  which  in  turn  pointed  to  a possible 
carcinogenic  effect  of  CS  [l] . CS  did  not  display  embryolethal  and  terato- 
genic effects  in  the  several  species  of  mammals  studied  [19]. 

This  composite  effect  of  CS  poison  in  the  organism  indicates  an  un- 
known mechanism  of  pliormacodynamic  effect  and  deserves  particular  atten- 
tion in  further  research. 
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Metatoollan  ot  CS  Folaon  In  the  Organian  of  acperimcntaJ.  Animals 


The  resxilts  of  experimental  research  have  shown  that  particles  of 
CS  aerosol  can  he  resorted  frctu  the  pulmonary  alveoli  into  the  bloodstream 
depending  on  the  concentration  of  aerosol  in  the  air  [11] . This  can  also 
explain  certain  systemic  toxic  effects  of  CS  poison.  It  is  interesting  to 
mention,  liowever,  that  CS  is  not  detected  in  the  blood  following  x>eroral 
application,  and  it  appeeors  that  considerable  quantities  of  this  x>olson 
have  to  be  administered  for  it  to  be  resorbed  from  the  digestive  tract 
Cll]. 


The  CS  resorbed  ft«»i  the  elyeoli  into  the  bloodstream  disappears 
from  the  blood  very  quickly.  Ibis  has  been  proven  on  the  basis  of  the 
short  half-life  in  the  blood,  which  for  human  blood  is  5 seconds  and  for 
dog  and  cat  blood  is  7 seconds  [ll] . 

As  for  the  metabolism  of  CS  poison  in  the  organism,  little  is  known 
so  far  about  its  biological  transformation  and  secretion.  It  is  known  with 
certainty  tliat  CS  reduces  to  both  orthochlorbenzyl-malononitrile  and  ortho- 
chlorbenzoldehyde  [3.2].  The  further  fate  of  these  metabo.Utes  is  unknown. 
The  results  of  research  have  shown  that  this  reduction  takes  place  in  the 
blood  with  the  help  of  enzyme  of  erythrocyte  cytoplasm  in  which  NADPH 
serves  as  a specific  coenzyme. 


Toxicology  of  CR  poison 


CR  poison  differs  chemically  from,  orthochlorbenzylidenc-malononitrile, 
as  can  be  seen  from  the  formula  below: 


The  first  data  on  the  irritative  effect  of  tlds  derivative  of  oxoze- 
pine  were  published  back  in  1962  [9].  By  contrast  witli  CS,  wMch  rapidly 
hydrolyzes  in  an  aqueous  medium,  CR  poison,  though  insoluble  in  water,  re- 
tains its  irritative  properties  even  in  an  aqueous  medium.  This  property 
of  CR  i>oison  is  important  from  the  standpoint  of  military  toxicology,  since 
this  makes  it  possible  to  use  CR  even  when  atmospheric  conditions  are  unfa- 
vorable (humidity,  rain,  etc.). 

CR  causes  severe  irritation  of  the  eyes  and  then  painful  irritation 
of  the  skin  and  mucosa  of  the  mouth  euid  nose  in  very  small  concentrations 
(a  few  drops  of  a 0.001 -percent  solution).  It  is  distinguished  by  instan- 
taneous effect,  intense  biepharosparan,  pain  and  tearing,  which  last  abotit 
20  minutes. 
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The  mechanism  of  the  toxic  effect  Is  unknown. 


Way  in  Which  Discomforting  Agents  Are  Used  in  Warfare 


Like  most  incapacitating  agents,  CS  emd  OR  and  other  agents  that 
cause  majtaise  are  most  frequently  used  in  the  form  of  aerosol  contamina» 
tion  produced  l>y  various  means,  all  the  way  frem  the  hand  grenade  to  espe- 
cially designed  frayers.  The  particles  of  the  aerosol  can  he  produced  in 
several  ways  (thermal  evaporation  by  pyroteclinic  means,  etc.). 


CS  is  used  in  various  preparations  (CS-1,  CS-2)  which  are  in  fact  a 
mixture  of  CS  with  various  additives  either  to  Improve  its  penetrative  power 
into  lung  and  other  itssue  (CS-l)  or  to  increase  the  stability  of  particles 
on  contaminated  terrain  (CS-2). 


A special  method  of  using  CS  poison  which  was  practiced  in  Vietnam 
is  to  throw  the  poison  into  closed  areas  (bmikers,  tunnels,  and  so  on)  with 
various  pumps  and  sprayers.  Used  in  this  way  CS  poison  con  cause  the  death 
of  a large  nximber  of  the  •<dotlms  because  of  asphyxiation  and  pulmonary 
edema  [l4]. 
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CLINICAL  ASPECTS  AND  CARE  OF  PATIENTS  OF  ACUT'E  POISOHINO 
WITH  PRESENl'-MY  POISONS  THAT  CAUSE  MALAISE  (CS,  CR) 
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Present-day  conibat  poisons  that  can.^to  malaise,  like  CS  ond  CR,  wliose 
chemical,  pharmacological  and  toxicological  properties  were  presented  in 
the  previous  article,  are  among  the  nonlethal  ccatiibat  poisons  along  with  the 
poisons  of  tills  group  that  are  already  well  known:  chloroacetophenone  (CN) 

and  adamsite  (DM).  Acting  as  irritants,  the  poisons  of  this  group  tempo- 
rarily render  people  Incapable  of  carrying  out  co?nbat  actions  or  exhaust 
them  by  forcing  them  to  use  protective  equipnenfc.  Extensive  use  of  CS  poi- 
son in  South  Vietnam  ond  Ireland  [1,  2,  3,  4,  5]  clearly  confimod  the 
suitability  of  its  use  and  its  effectiveness  for  tcmpoi'ury  incapacitation, 
which  also  pointed  up  the  possibility  of  the  future  use  of  the  poisons  in 
this  group. 

Regordless  of  differences  in  their  chemical  structure  and  specific 
preparation  (CS  1,  CS  2)  the  poisons  of  this  group  act  as  alkylating  ogents 
on  the  organism,  causing  through  a manifold  mechanism  (by  means  of  cni&yme 
and  biological  systems)  biochemical  lesion  [6,  7]  which  s1k>ws  up  clinically 
in  the  form  of  the  same  or  similar  manifestations.  Knowledge  about  inju- 
ries to  hxunan  beings  with  CS  and  CR  poisons,  which  is  not  so  abundant  as 
the  knowledge  gained  in  experiments  on  animals,  comes  from  wartime  use  of 
these  poisons  in  fkxith  Vietnam,  their  use  in  quelling  demonstrations,  from 
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accidental  poisonli^  of  workers  In  industrial  production  and  from  (jxperi- 
mento  on  volunteers  t2,  8,  9]. 

niie  poisons  OS  and  OR  nro  odorless  and  tnotoloss  orystn.lline  sub- 
otftncee  which  can  be  used  in  the  fom  of  a solution  and  aerosol,  but  the 
most  frequent  use  is  in  the  form  of  an  aerosol  created  by  cxi)losive3,  by 
special  devices  on  aircraft,  by  sprayers  (M-IO6,  ’'Mighty  Mite”),  etc.  I!2j, 
Poisoning  can  occur  tlirough  Inhalation,  ttoough  the  skin  and  ntueosa,  by  in- 
gestion of  contaminated  water  and  food,  and  through  a wound.  In  all  these 
cases  we  distinguish  the  local,  and  genera.!  (resorptlve)  effect  of  the  poi- 
son. 

The  clinical  manifestations  of  injuries  caused  by  CS  and  CR  poisons 
depend  on  the  form  and  dose  of  the  poison  and  on  the  nuuiiter  and  place  of 
their  entry  into  the  organism,  but  in  all  cases  the  Irritative  character 
of  these  injuries  l.s  dottlnojit. 

Clinical  Aspects  of  Bolsoniiig 

Depending  on  the  ooncentx’ation  of  the  ix>ison  in  the  air  and  the 
lengtli  of  exposure,  i.e.,  on  the  dose  of  the  poison  received,  we  distin- 
guish .light  and  severe  degrees  of  poi.?oning  in  the  cllnlcol  aspects  of  poi- 
soning of  human  beitigs  with  poisons  of  t>ie  CS  and  CR  type.  A light  degree 
of  poisoning  is  caused  by  concentrations  of  1-9  mg/m3/ndn  of  the  poison 
[6,  lOJ , and  severe  polsonlr!.£,  results  irom  concentrations  that  are  scverol 
times  Mgher,  Cases  of  death,  which  con  occur  when  the  poison  is  used  in 
a closed  space  (tutmel.*i,  shelters),  have  been  described  at  concentrations 
of  0,000-70, 000  mg/m3/j^n  1.2,  llj . 'Bicso  doses  indicate  the  largo  gap  be- 
tween the  incapacitating  dose  and  the  .letVial  dose. 

Tlie  appearance  and  strength  of  the  signs  of  poisoning  avc  also  af- 
fected by  great  lndlvldua.l.  dirfoi'ences  in  sensitivity  towai'd  tliese  chejtdcal 
substances  as  well  as  by  atmospheric  conditions  (hvuid.dity,  ai.r  temperature, 
wind,  etc.)  [4], 

Poisoning  with  CS  and  CR  poisons  is  manifested  by  instantaneous  ap- 
pctti’ancc  of  tlie  following  sj/raptoms. 

a)  t!ye:  tearing,  pain  in  the  fonn  of  Infloimtation,  conjvdictlval  in 
Jection,  photophobi.a  and  blepharosimtjin,  Redne.ss  and  swelling  appear  on  the 
eyelids.  Regenstorff  I.1.2.1  noted  a tran.sicnt  reduction  of  the  sharpness  of 
vision.  It  has  also  been  found  that  trioctyl  pliosphate,  which  is  the  sol- 
vent for  CS  in  containers,  has  an  oxtreine.ly  irritative  effect,  causing  con- 
junctivitis wltiiout  damaging  the  cornea  [133 . 

A.U  of  these  signs  disappeared  more  or  less  in  9 to  30  nd.mxte.'?  fol- 
.lowing  termination  of  the  i>oi sen's  effect,  except  for  edema  of  the  eyelid 
and  a certain  fatigue  in  the  eyes,  wiiich  .lasts  for  24  liours.  A troiislent 
elevation  of  intraocular  pressure  has  also  been  noted  in  a case  of  injury 
witli  CR  iK)i.‘ion  [l4]  . 
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111  aovore  pulaonln^  h]J,  tho  algns  of  eye  injuries  ere  more  intense 
ana  persist  for  'j-7  anyn  [3'| . 

It  is  thought  that  the  human  eye  is  nu>ro  aonnitivo  to  aeroaole  than 
to  polvonto,  probably  bocauso  of  the  pliyaical  proi»ert;loH  of  tho  ogentH 

lix^J  > 


b)  The  respiratory  tract:  sneezing,  severe  cough,  abundwit  occro- 

tiona  frail  tlie  nose,  salivation  and  rctrostenifO.  pain  accompanied  by  a 
feoling  of  constriction  in  the  ohost. 

All  these  sl(jns  are  from  direct  irritation  of  neive  endings  in  tho 
respiratory  tract,  wltloU  toDii)or«ri.ly  incapacitate  people,  and  disappear 
20-30  minutes  after  they  leave  the  contominated  atmosphere  or  put  on  a pro- 
tective mask. 


In  severe  cases  of  poisoning  those  signs  are  Joined  by  ilyspnoa,  dis- 
ruption of  the  respiratoiy  rliytlim  and  cyanosis.  In  exceptionally  severe 
cases  viiich  ended  in  deaiih  tliere  was  pulmonai*y  edema  and  aapliyxiati.on.  One 
ease  has  been  described  of  a 4-month-old  baby  wlil,eh  was  aooidontally  ex- 
posed to  the  effect  of  CS  tuid  in  whom  recurring  pneiuuonia  develLoped  [l6] . 

o)  Tlve  effect  on  the  akin  reaulta  fTcaii  particlcB  of  tho  iK'ison  stay- 
ing on  opfjii  pai*ts  of  i.hc  skin  and  is  mani.fostod  by  signs  of  skin  ir)>;t.ta- 
tioni  acute  pain,  burning  <uid  ex'ythema  at  the  place  of  contact  with  the 
poison.  Veaicu3.es  a.lso  appear  In  t)ie  acvci'c  case::,  and  in  a tropical  cli- 
mate the  erythema  and  veni.cu;i.ea  ;i.enrt  to  bullous  Changes  [4j . The  elTect  of 
the  poison  Is  intensified  if  the  skin  is  xrot  [17 J. 


In  light  cases  the  chmiges  in  the  skin  disappear  in  a few  hours,  and 
they  diaapiwar  in  5-{  days  in  tlio  more  severe  eases.  Uc.sidual  pigmentalion 
and  dGcol.oration  of  tho  skin  arc  not  lofl.  at  the  j.nJurod  p.laoos  [.I7],  but 
manifestations  of  allergic  contact  dermatitis  and  eczema  have  been  noted  in 
workers  emp.loyed  in  the  production  of  CG  [4] . 

runte  et  al.  L8J  and  Wolgand  1.4]  have  noted  that  rinsing  injured 
parts  of  tlie  skin  with  water  can  intensil>  the  pain  at  the  place  of  con- 
tomination  and  can  cause  recurrence  of  tlie  signs  of  skin  irritation. 


d)  The  resori)t:i  vo  effect  of  ixiisons  of  the  CG  and  CU  tyi^e  are  mani- 
fested by  headache,  tacliyctU'dia,  nausea,  vomiting  and  diarrhea,  and  then 
by  homoiThaging  fi'om  tho  nose  and  a transient  elevation  of  arterial,  blood 
pressure,  which  changes  along  with  the  ;;jm»ptojiis  of  poisoni.ng,  Ibe  fear 
which  is  arcusod  in  the  victims  accentuates  tlic  other  syriptoms  of  ix>ison- 


ing,  and  it  appears  tliat  it  is  a consequence  of  the  stress  caused  by  tlie 
l>oiaoiring  itself  I.9]  • .rhc  conconiltont  .leukocytosis  is  explained  in  tlie 
saiiic  way. 
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Tliu  nioal  lVc<iu«nt  oompli.cttti.ona  re.l«,te«.l  to  i.n.;|Uf.i.oa  viili  cy  <i)ul  Cl? 
poiaonlng  (U*e  »w);ipiU’Ati.vx>  i.n.fect.lon3  ol'  the  eye  tuid  ro«p,U'ftU>i'y  Iruob.  A 
diopoBition  tovrard  liypevQrg.lo  :i’Oftotlono  lo  pooolbl.c  In  coimoction  wltli  ro- 
\jeated  exposxiro  to  theae  agento. 

Exposure  to  CS  tuid  CR  poiaons  of  i^oraono  who  suffor  f^‘om  broncMol 
ftothma  or  chronic;  bronoMtls  tend  to  w>roen  their  principal  diseuifie  I!l0j . 

Ccu’o  of  Viotlma  of  Cb  and  CR  Poisons 

First  aid  to  victims  consists  of  placing  a px'oteotivo  maalc*  inhala- 
tion of  antiaiuoko  in.Lxtui‘c  (luider  the  huksK)  <ukI  witlidi'awul  IVom  the  contosii- 
natod  area  (coiitmninatod  aone).  In  most  cases  other  thoriipeutic  siousuros 
are  not  nooassaiy, 

Iirnnodi-ately  ui>on  vltlidrawal  from  the  eonttuiiinated  area  tlie  eyeu., 
moutli  and  throat  arc  dQcontami.nated  with  a .L-2-percont  oo,lution  of  sodixmi 
bleax’bonate,  niul  tho  contaminated  pax'ts  of  tlio  akin  are  rJiised  with  the 
sorao  solxitlon  oi'  an  alcohol -water  solution  of  aocUiun  sirLfito  [lO] . Cloth- 
iiig  is  decontajn,1.nated  by  olhtply  shaking  it  out.  Clilorinatod  ,Um©  is  not 
rocoinnendecl,  since  i ts  irritative  offect  lo  intonslfied  in  a mixtcu'c  with 
G£j  [0] . llinsing  Hio  eyes  with  water  l.s  also  not  reconmencled  boeau.no  of  tb.o 
undGsirablo  effects  wo  have  do.<jo\’ibed  I.19]. 

In  aovere  cases  therapy  .1..-;  syjnpttaiuiiiit;  both  att  part;  of  general  Jiiecli 
cal  aid  (battalion  luedloal  station  and  regimental  medical  station)  and  as 
l>art  of  specittlized  medical  aJ.d  (d.1.visional  )uc<.Ucal  station);  .lootiL  anos- 
tlietics,  cuitibiotico  juid  coi'tiooids  [t3>  ospociui;iy  when  thoro  ai’o  in,|u- 
rlofl  to  the  mucosa  £uid  akin.  Autlhiatimitnos  n.x’e  a.lso  recommended  tt,  r/  l , 
ajid  joncii  mid  lai'aol  I J.9J  cite  good  oxpoi'imeiibal  I'or.u.ltr.  of  sodium  tirlosul- 
,fato  (10  iiBu  of  ft  30-pe>.'cont  solution,  l.v, ),  basing  thia  on  the  ossuinption 
of  the  cyanide  effects  of  CS.  Cardiotonics,  diuretics  and  oxygen  are  given 
according  to  indicat-lons.  bullous  chmige;;  on  tlio  sKJ.n  shou.ld  be  ox^ened  mid 
treated  like  burns. 
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